UNCLASSIFIED 
AD  NUMBER 

AD  05  9384 

CLASSIFICATION  CHANGES 

TO:  unclassified 

FROM:  confidential 

LIMITATION  CHANGES 

TO: 

Approved  for  public  release,  distribution 
unlimited 


FROM: 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors;  Specific 
Authority.  Other  requests  shall  be 
referred  to  Dept,  of  the  Army,  Attn: 
Public  Affiars  Of f ice/STINFO  Office, 
Washington,  DC. 

AUTHORITY 

OCA;  August  1979.;  Dept,  of  the  Army, 
Attn:  Public  Affairs  Of f ice/STINFO, 
Washington,  DC. 


THIS  PAGE  IS  UNCLASSIFIED 


\ j NCmCK:  WHEN  GOVERNMENT  OR  OTHER  DRAWEE*,  SPSCUTSCATIUtB  OR  OTHER  DATA 
jf  f JJtSriJTitD  FOR  A1 f r PURPOSE  OTHER  THAN  Of  CONNECTION  WITH  A OEF'OTXLY  RELATED 
C | GOVEl»KENT  PROCUREMENT  OPERATION,  THE  U.  8.  GOVERNMENT  THEREBY  INCURS 
t ! NO  RE3  -KWMBJLn  Yf  NOR  ANY  OBLIGATION  WHATSOEVER;  AND  THE  TACT  THAI  THE 
! j GOVSW KENT  MAT  HAVE  FORMULATED,  FURNISHED,  OR  SI  ANY  WAY  SUPPLIED  THE 
? I SAID  KIAWXNQ6,  S PECIFICATKJNB,  OR  OTHER  DATA  HI  NO"  ?0  BE  REGARDED  BY 
j IMPLICATION  Cd  OTEKRWME  AS  Of  AMY  MANNER  UCOCENC  THE  HOLDER  OR  ARY  OTHER 
f PBRSC  K OR  COf  DERATION,  OR  COWVEYWO  ANY  RIGHTS  ON  *«RMBSION  TO  MANUFACTURE,  j 
| USE  C>  BELL  AJfY  ®*"**“T*.L  . u^.*  *?•«*  ...  . jJTO.  j 


The  contants  of  OHO  publication,  including  tha  conclu ■ 
sions  and  racommandolions,  raprisant  tha  viaws  of  OHO 
and  should  not  be  considered  as  having  official  Daport- 
mint  of  iii«  Army  approval,  « ithir  expressed  or  i n'pliad. 


■•production  of  thla  document  In  whet*  or  In  part  I* 
inhibited  except  with  permlsalon  of  tiw  Issuing  office. 


PRIVILEGFD  COMMUNICATION 
The  Information  disclosed  In  till*  document  constitutes  proprie- 
tory Information  owned  by  the  Operations  Research  Offir*  of 
The  Johns  Hopkins  University,  end  Is  not  to  be  uaod  by  or  for 
any  party  other  than  the  United  States  Government  without 
the  written  consent  o<  th*  owner. 

Any  Government  ernplo.  *o  who  improperly  divulges  this 
material  Is  subject  to  tha  criminal  penalty  under  18  U.  3.  C., 
Section  1905  (September  1,  194B1. 


This  document  contains  information  offec.'inp  tha  notional 
dafansa  of  tha  Unitud  Stotas  within  tha  me  on  he 

Cspionoge  Laws,  Titla  18,  U.  S.  C,  Sections  A • . f94. 

Tha  transmission  or  tha  ravalation  of  its  contacts  in  any 
r.ronn er  to  an  unauthurixad  parson  is  prohibited  by  law. 


THIS  IS  A WORKING  PARER 

Presenting  the  conaldored  results  cf  study 
by  the  OHO  staff  members  responsible  for 
its  preparation . The  findings  and  analysis 
are  subject  to  revision  as  may  be  required 
by  new  facts  or  by  modification  of  ba.sic 
assumptions.  Comments  and  criticism  of 
the  contents  are  invited.  ftemarKs  should 
be  addressed  to: 

The  Director 

Operations  Research  Office 
The  Johns  Hopkins  Universit  y 
7100  Connecticut  Avenue 
Chevy  Chriae,  Mri, 

Washington  1 V*.  C. 


CONFIDENTIAL 


r 


J Project  ATTACK 

Tuchnical  Memorandum  ORO-T-289 
I Recalved:  August  1954 


Casualties  as  a Measure*  of 


the  Loss  of  Combat  Effective/ioss 


of  an  Infantry  Battalion 


Dorothy  Kneeland  Clark 


OPERATIONS  RfcSiARCH  OFFICE 

The  Johns  Hopkins  Untversi  _ * hevy  Chase.  Maryland 


55  A A 157  24 


CONFIDENTIAL 


CONFIDENTIAL 


Publish*! 

Docsphsr  WW  isij  ) 

*>y 

OPERATIONS  RESEARCH  OI-FICE 
7100  Connecticut  Avenue 
Chevy  Chose,  Md. 
Washington  15,  0.  C. 


CONFIDENTIAL 


'CNFIDEMTIaL 


CONTENTS 

P»grt 

SUMMARY  1 

PROBLEM —FACTS— DISCUSSION- -CONCLUSIONS 

SELECTION  OF  DEFINITIONS  ANO  DATA  7 

Purpose  of  Study— H <sc  Phcmisks  and  Paoitu.  js— Population  of  the 
Sample— Determination  of  Ctlaks-oint— Categories  of  Breakpoints 
Selected— Data  Used  eon  Computing  Casualties— Bade  for  Calculating 
Loss  Percentages 

ANALYSES  r,i'  DAT,*  \W  'i  RESPECT  TO  BREAKPOINTS  16 

Attrition  Factcms— casualty  Percentages  Analyzed  with  Respect  to 
Time  be’^p*1  Bp<  «e**c:fy- Casualty  Percentages  Analyzed  with  Respect 
to  Duration  of  Encagemem  prior  to  Breakpoint— Sicnieicanoe  oe 
OEEICER  L'‘SSK'( 

CASUALTY  •viii,CL.>invmS  AS  A MEASURE  OF  EFFECTIVENESS  OF 


ATOMIC  ATT  ICK  27 

OTHER  FACTORS  INFLUENCING  COMBAT  EFFECTIVENESS  29 

CONCLUSIONS  34 

APPENDICES 

A.  EXAMPLE  OF  DISTRIBUTION  OF  CASUALTIES  IN  A*  INFANTRY  DIVISION  39 

B.  Engagements  Studied  4] 

C.  Casualties  at  Breakpoints  hy  Individual  Battalion  *3 

D.  Wet  Casualties  at  Breakpoints  by  Individual  Battalion  45 

FIGURES 

1.  Losses  oe  an  Inf  antry  Battalion  in  an  Engagement  14 

2.  Cumulative  Casualties (?•'  Enlisted  Men  by  Time  before 

Breakpoints  19 

3.  Cumulative  Casual.  Ks  l,*i  ,i. isted  Men  at  Breakpoints  Occurring 

at  Various  Time  Inti-'  . < oiart  of  Engacix.  ,nts  24 

TABLES 

1.  Casualties  ny  Time  before  Breakpoints  IU 

2.  Casuai  ties  hy  Breakpoint  Catecohy  and  Duration  oe  Engagement  zi 


v 


CONFIDENTIAL 


' t 

'/ 

./ 


CONFIDENTIAL 


f 


PROBLEM 


To  investigate  from  factual  combat  data  the  validity  of  the  statement  that 
a unit  may  be  considered  no  longer  combat  effective  when  it  ha.'1  Buffered  N 
percent  casualtieu. 


FACTS 


Of  the  several  variables  which  may  affect  the  combat  effectiveness  of  a 
military  unit,  only  dally  variations  in  numerical  strength  can  be  quantified. 
Casualty  and  replacement  data  from  the  morning  reports  of  44  infantry  battal- 
ions taking  part  in  seven  engagements  in  World  War  II  in  the  ETO  were 
coir, piled  and  analyied.  Eleven  other  variables  were  also  noted,  and  their 
contributions  in  the  engagements  studied. 


DISCUSSION 


The  ctatement,  frequently  n Jtde,  that ..  unit  loses  Its  combat  effectiveness 
when  1:  loses  a certain  percentage  (usually  given  as  20-30  percent)  of  its  men 
was  felt  to  be  an  overslmpliilcat  ton  which  required  careful  definition,  if  Indeed 
it  had  basis  in  fact.  Loss  of  combat  effectiveness  is  defined  ns  the  inability  of 
aunlt  to  fulfill  its  mission.  The  onset  of  this  inability  is  termed  a ‘breakpoint," 
Three  categories  of  brsakpoint  are  premised  on  the  basis  of  tho  type  of  mis- 
sion assigned  the  unit  and  the  degree  of  its  inability  to  perform  that  mission. 
Occurrences  of  these  categories  of  breakpoint  were  compiled  from  the  experi- 
ence of  the  battalions  studied, 


I.  Attack  rapid  reorganization  ■+•  attack 

II.  Attaca  defense 

UK.  Defense  + withdrawal  by  order  to  a quieter  sector* 


* The  eaiuple  representing  detente  In  collnpae  hud  to  be  dieearded  end  III  wee  nubat i tu> -•<  in  the  belie! 
that  rutinUjr  level*  aarceiated  with  nuch  breakpoint*  reprenent  lower  limits  o'  the  range  of  Inane*  raociutcd 
with  defente  collepe*. 
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Daily  losses  and  dally  net  losses  (casualties  minus  replacements)  in  -fi- 
lleted men  and  In  officers  were  computed  in  terms  of  percents  on  the  basis  of 
the  men  and  officers  present  each  morning,  the  data  being  taken  from  the  cor- 
rected morning  reports  of  the  component  elements  of  each  infantry  battalion 
studied.  These  data  were  analyzed  l.i  relation  to  category  of  breakpoint 
and  the  following  manipulations  of  the  data  were  tried  in  order  to  discover 
which  might  be  most  significant: 

Casualties  and  net  casualties,  in  percent,  on  the  day  of  breakpoint; 

Cumulative  casualties  and  cumulative  net  casualties,  in  p-  “cent,  for  the 
day  of  breakpoint,  plus  the  two  days  preceding; 

Cumulative  casualties  and  cumulative  net  casualties,  in  percent,  irom  the 
start  of  the  engagement  to  the  breakpoint. 

This  appro:  ch  was  expected  to  provide  evidence  as  to  which  combination 
of  losses  and  of  net  losses  were  most  significantly  associated  with  a given 
category  of  breakpoint.  The  approach  wan  deficient  in  that  the  cumulative 
casualties,  in  percent,  were  calculated  without  regard  to  the  variable,  time 
from  start  of  engagement  to  breakpoint.  It  was  felt  that,  in  addition  to  numeri- 
cal losses,  certain  psychological  factors  were  also  operative,  closely  related 
to  losses  and  also  to  length  of  time  in  combat,  '/actors  termed  '’attrition.”  It 
was  evident, too,  that  cumulative  net  losses,  which  take  into  account  the  arrival 
of  replacements,  are  aloe  a function  of  time. 

Cumulative  casualties  and  cumulative  net  casualties,  in  percent,  were, 
therefore,  computed  for  breakpoints  in  each  category,  occurring  in  2 to  4 days 
from  start  of  engagement,  6 to  U days,  and  13  to  22  days,  time  divisions  into 
which  the  data  conveniently  fell. 

Extrapolation  from  conventional  v/arfare  to  atomic  warfare  was  attempted 
to  determine  what  loss  percentages  received  in  a brief  span  of  time  might  de- 
stroy an  Infantry  battalion’s  effectiveness.  The  data  permitted  no  more  than 
tentative  suggestions. 

Eleven  other  variables  which  may  have  had  some  Influence  on  the  ability 
or  Inability  of  units  to  fulfill  their  missions  were  discussed  in  relation  to  the 
engagements  studied: 

Condition  of  troops  at  beginning  of  engagement 

Unusual  environmental  stresses 

The  imperative  of  the  assigned  mission 

Morale 

Leadership 

Tactical  plan 

Reoonnalsianoe 

Enemy  opposition 

Fire  support  and  reinforcement 

Logistical  support 

Communications 
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CONCLUSIONS 

' 1.  The  statement  that  a unit  can  be  considered  no  tonger  combat  effective 

when  It  hae  suffered  a ^.'eclfic  caaua'*y  percentage  Is  a yrc«»«i  oversimplifica- 
tion not  supported  by  com  bat  data. 

2.  Casualties  can  be  taken  as  a significant  measure  of  loss  of  combat 
effectiveness  only  If  the  proper  defining  and  limiting  factors  arc  specified: 
a.  The  type  and  size  of  unit  must  be  stated. 

| b.  Ranges  of  loss  percentages  rather  than  averages  should  be  used 

|[  because  of  the  wide  variations  in  data. 

||  c.  The  natui  e of  thi  unit’s  mission  must  be  specified.  Widely  d'ffer- 

' ing  ranges  of  loss  percentages  are  associated  with  a breakpoint  from  attack  to 

defense  and  a breaitp  tnt  from  defen.ic  to  withdrawal  or  collapse. 

d.  The  time  basis  on  which  loss  percentages  arc  figured  muet  be 
' specified— cumulative,  on  day  of  breakpoint,  or  whatever, 

l 3.  The  mostnu  uitngful  approach  to  the  analysis  of  an  infantry  battalion’s 

] toss  of  combat  effectiveness  in  conventional  warfare  proved  to  be  in  terms  of 

duration  of  time  from  the  start  of  engagement  to  breakpoint,  considering  not 
only  loss  percentage ; but  also  replacements  and  the  increasing  magnitude  of 
attrition  factors.  No  1 rlef  categorical  statements  tf  these  findings  can  be  made.* 
( * 4.  As  a meaaur  > of  effectiveness  of  atomic  attack  on  an  infantry  battat- 

' Ion,  extrapolation  from  casualty  data  in  conventional  warfare  suggests  losses 

of  4 to  33  percent  in  enlisted  men,  provided  the  unit  is  fresh  and  at  full  strength 
and  the  resultant  temporary  demoralisation  can  be  owiftiy  exploited  by  conven- 
tional means.  Complete  demoralisation  of  such  a unit,  by  atomic  attack  alone, 
may  be  achieved  by  the  infliction  of  loaaw*  in  Ui«  range  <\  40  to  TO  percent, 
1’  3.  Proportionately  higher  lo*.aer  in  officers  than  in  enlisted  men  are  urn 

characteristic  of  breakpoints  in  Infantry  battalions. 

6.  The  very  wide  individual  differences  in  the  ability  of  infantry  battalions 
to  carry  out  a given  mission  cannot  bo  accounted  fur  in  terms  of  casualties 
alone,  no  matter  lliow  the  data  are  presented.  Of  the  other  Interacting  variables 

)it  Is  believed  that  failure  ard  breakdowns  in  leadership,  fire  support  and  rein- 
fr  reement,  and  comnuMicatlrna  are  the  most  frequent  and  powerful  Influences 
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SELECTION  OF  DEFINITIONS  AND  DATA 


PURPOSE  OF  STUDY 

The  statement  is  frequently  made  that  a unit  can  be  considered  as  no 
longer  combat  effective  when  it  has  suffered  N percent  casualties.  N has 
been  variously  defined,  but  estimates  of  Army  officers  usually  fall  in  the  range 
of  20  to  30  percent,  and  30  percent  has  been  given  wide  credence.  A magic 
number  such  as  this  has  obvious  attractions.  It  can  serve  as  a basis  for  de- 
cision by  commanders  in  the  field;  it  can  be  used  as  a measure  of  the  radius  of 
effectiveness  of  an  atomic  weapon  on  a troop  target;  it  can  serve  as  a criterion 
of  win-or-lose  in  war-gaming. 

Although  the  statement  seems  to  have  been  based  solely  on  the  Intuitive 
Judgment  of  experienced  officers,  it  is  susceptible  to  analysis  from  actual 
wartime  experiences,  since  unit  strengths  and  losses  are  recorded  in  numer- 
ical terms.  In  fact,  of  all  possibly  significant  factors  affecting  a unit's  combat 
effectiveness,  casualties*  atone  can  be  directly  quantified.  Casualties  are, 
moreover,  a factor  always  present  in  battle,  and  their  magnitude  may  be  assumed  , 
to  reflect  to  some  degree  the  magnitude  of  other  less  tangible  factors.  A care- 
ful analysis  of  the  validity  of  casualty  percentages  as  a significant  measure 
seemed,  therefore,  the  logical  first  approach  to  uie  determination  of  the  loss 
of  combat  effectiveness  of  a unit. 

It  1b  believed  that  the  statement  as  it  rtands  is  a gross  oversimplification. 
This  study  is  an  effort  to  point  out  some  of  the  problems  Involved  in  arriving 
at  the  necessary  definitions  and  qualifications,  in  discovering  the  most  mean- 
ingful treatment  of  casualty  data,  and  in  determining  the  relative  significance 
of  other  factors  which  influence  a unit’s  combat  effectiveness. 


BASIC  PREMISES  AND  PROBLEMS 

Starting  with  the  basic  assumption  that  casualties  are  indeed  a significant 
measure,  the  following  premises  and  derivative  problems  were  formulated. 
These  will  be  discussed  in  detail  later  in  the  study. 

(1)  The  same  significant  casualty  rates  will  not  apply  to  all  unite  but 
will  vary  (a)  with  the  size  of  the  unit  (army,  division,  battalion),  and  (b)  wilh 
the  type  of  unit  (infantry,  armor,  artillery,  etc.).t  As  a first  approach,  this 
study  has  been  conlined  to  infantry  battalions  in  the  ETO  in  World  War  U. 


• Ths  word  “casualty”  is  used  throughout  to  mean  any  degree  or  form  ut  incapacitation,  whatever  iue 
cause,  which  removes  a men  from  action, 
t For  » :«mple,  see  Appendut  A. 
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(2)  In  military  operations  a unit  is  considered  to  have  lost  its  combat  j 

effectiveness  when  it  is  unable  to  curry  out  Its  mission.  How  ts  ttio  onre'  of  I 

this  inability— hereafter  termed  the  “breakpoint*— to  be  recognized  or  defin’d? 

(3)  The  mission  of  a unit  may  be,  broadly  stated,  to  attack  or  to  defend 

It  first  appeared  that  two  significant  types  of  breakpoints  should  be  considered: 

(a)  when  a unit  is  no  longer  able  to  attack  but  is  still  capable*  of  defending;  and 

(b)  when  a unit  can  no  longer  defend— that  is,  it  has  completely  collapsed  as  a , 

fighting  organization.  It  was  thought  that  the  second  breakpoint  would  be  as  sc-  l 

dated  with  a much  higher  casualty  percentage  than  would  the  first. 

(4)  “N  percent  casualties”  is  meaningless  us  it  stands;  careful  definition 
is  obviously  necessary,  h the  measure  is  to  be  used  to  evaluate  the  results  of 

atomic  attack,  it,  of  courr  , applies  to  immediate  casualties.  Bui  the  estimates  ( 

of  the  value  of  N made  by  Army  officers  are  drawn  from  conventional  warfare 
in  which  engagements  usually  continue  a week  or  more.  Do  the  20  to  30  percent  , 

losses  estimated  to  be  crucial  represent  the  cumulative  casualties  from  the 

beginning  of  the  engagement  to  the  breakpoint,  or  perhaps  the  cumulative  canu-  j 

alties  for  the  fow  days  preceding  the  breakpoint,  or  the  casualties  on  the  day  of 
the  breakpoint?  Furthermore,  should  reinforcements  be  subtracted  from  casu- 
alties and  the  net  losses  taken  as  the  measure?  What  Is  the  significance  of 
time  from  start  of  engagement  to  breakpoint?  To  answer  such  questions  several 
ways  of  handling  caeualty  data  have  been  explored. 

(5)  The  significant  caeualty  figures  have  been  taken  to  be  the  fairly  com- 
plete and  accurate  data  developed  from  the  unit  morning  reports  and  subsequent 
corrections.  Bui  these  actual  losses  are  known  to  the  commanding  officers  in 
retrospect  only.  Should  the  often  erroneous  estimates  of  casualties  made  during 
combat  perhaps  be  taken  as  the  significant  measure? 

(8)  Factors  other  than  personnel  losses  also  contribute  to  destroy  e unit's 
combat  effectiveness.  An  attempt  has  been  made  to  determine  the  most  Impor- 
tant of  these  and  to  give  some  indication  of  their  significance  in  the  engagements 
studied. 


POPULATION  OF  THE  SAMPLE 

Forty-four  US  infantry  battalions  involved  in  seven  engagements  In  KTO 
in  World  War  H were  studied  (see  Appendix  B).  An  engagement*  was  taken  to  be 
the  period  of  combat  during  which  the  divisions,  of  which  these  battalions  were 
components,  fought  to  carry  out  a specific  mission,  the  termination  being  marked 
by  the  beginning  of  a period  of  relative  inactivity  fallowing  definite  success  or 
failure  in  achieving  the  mlcaion. 

No  effort  was  made  to  analyze  enemy  strength*  or  tactics  In  these  engage- 
ments, but  World  War  II  was  chosen  because  Goman  equipment  and  methods 
accord  more  closely  with  US  than  do  Japanese,  North  Korean,  or  Chinese. 
Situations  were  selected  in  which  the  enemy  was  able  to  mount  a strong  attack 
or  to  offer  effective  reactance.  The  engagements,  therefore,  represent  conflict 

♦llrf.inifiilill  nnd  division  after-action  reports  and  hinlorirn  cualrannrliy  une  tbe  word  'ImUlr*  «o  dearribe 
■uch  acllone  but,  since  this  terra  hen  been  employed  In  OKO-T-J74,  ’Tactical  ■>  Hidruli-n  fm  Winnie  War- 
fare,* by  Jemeo  W.  Jobnnon,  Mey  W54,  SKCIIKT,  to  meen  only  the  mn.it  inlt.  ,v.  -ini'  of  atniggle,  of  « few 
it-iye*  dur  ‘ion,  e different  word  wan  uacd  to  avoid  ambipuily. 
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between  roughly  comparable  opponent*.  The  STO  was  choaen  aa  introducing 
fearer  extremes  in  climate  and  terrain  than  North  Africa,  or  Italy,  or  the  Pa  cl 
lie  Ielaada,  and  alao  becauae  thia  region  may  well  be  the  arena  in  which  World 
War  HI  ia  fought. 

The  Infantry  battalion  waa  picked  aa  the  unit  for  atudy  for  the  following 

reaaoaa: 

(1)  The  infantry  battalion  it  the  basic  tactical  unit  <n  conventional 

warfare.* 

(3)  Since  plana  for  atomic  warfare  eovieage  the  battalion  or  some  rein- 
forced vereiou  aa  tba  principal  combat  unit,  data  ralatlng  to  it  hava  apeclal 
pe.Uneaco  lor  lutura  operationa. 

(3)  Xu  convantlonal  warfare  the  infantry  battalion  Is  the  unit  customarily 
suffering  the  highest  rate  of  casual  ties;  that  ia,  inoat  of  the  casualties  within  an 
army  or  a division  occur  in  the  infantry  battalions  (ana  Appendix  A).  If  casualty 
rale  la  in  fact  n significant  measure  of  unit  effactivenaas,  thia  should  be  moat 
readily  da  tec  tad  where  casualties  are  high. 

(4)  The  infantry  battalion  ia  not  so  seriously  affected  by  certain  variables 
which  may  be  quite  as  significant  as  cnaunltiaa  in  the  experience  of  other  types 
at  battalions,  namely,  loanee  in  materiel  or  fear  of  aurh  looses.  The  low  vul- 
nerability at  hand  weapons  makes  the  firepower  and  the  manpower  at  an  infantry 
battalion  virtually  sy>M»ymoua.t  The  effectiveness  of  a tank  battalion,  however, 
depends  ns  much  on  the  operability  at  Its  tanka  aa  on  adequate  crew  a to  man 
them,  and  an  artillery  battalion  may  have  to  change  ita  mission,  not  becauae 

at  actual  losona  at  materiel  but  because  enemy  couaterbnttery  fire  threatens 
to  produce  such  lasses  and  the  buttery  must  ehlft  ita  position  to  safeguard  its 
weapons. 

(#)  Soma  infantry  battalion  experiences  may  approximate  the  scale  at 
losses  to  be  expected  from  atomic  attack  and  may  afford  useful  bases  for 
extrapolation  to  atomic  warfare. 


MTSMUNATZON  01  BKK*JCrC2NT 

The  following  definitions  ware  developed  oat  of  mv.y  discussions.  A salt 
la  considered  to  hnva  lost  Its  combat  effectiveness  whan  It  ts  unable  to  carry 
oat  Ita  mlaai'jn.  The  onset  of  this  inability  eoan“telss  a breakpoint.  A uatt'a 
mi  ant  on  ts  the  objective  assigned  in  tba  currant  ops  rations  order  or  any  other 
instructional  directive,  written  or  verbal.  The  objective  may  be,  for  anmnple, 
to  attack  In  order  to  take  certain  positions,  or  to  dadoed  certain  poattlons. 

How  does  one  de tormina  whan  a wait  ta  unable  to  carry  oat  its  aaisaton? 
The  obvious  indication  is  a change  in  operationa  directive:  the  salt  la  ordered 
to  atop  abort  of  Its  original  goal,  to  hold  instead  of  attack,  to  withdraw  Instead 
of  hold.  Bat  cm  or  mors  extraneous  elements  may  canes  the  issue  of  such 
orders: 

(1)  Cento  other  unit  taking  pert  is  tba  operation  any  hava  lost  its  combat 
effectiveness,  sad  its  predicament  may  force  changes  in  the  tactical  plan.  For 

*FM  100-5,  ‘Piatt  Santca  Rojilatiooo,  Operation*,  p i. 

tUm  raearia  ataitai  ylaliat  aa  aviiaaca  tWl  waapaa  Imm,  »»«■  i * .a»  «^u  cm^mIh, 

trill*  »>|&lflciat!y  to  braaltpniiia.  Klthar  tin  Imhi  wtrt  H*kt  or  vorr  »»pU' iirmri. 
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example,  the  inability  of  on*  Infantry  battalion  to  taka  a bill  may  require  that 
tht  two  adjoining  battalions  be  stopped  to  prevent  exposing  ihelr  flanks  by 
advancing  beyond  it. 

(2)  A unit  may  have  been  assign*.!  an  objective  on  the  basts  of  a 0-2  esti- 
mate of  snemy  weakness  tihlch,  as  the  uctlon  proceeds,  proves  to  have  been  over- 
optlmlatlc.  The  operations  plan  may,  therefore,  be  revised  before  the  unit  has 
carried  oat  its  orders  to  the  point  of  losing  its  combat  effectiveness. 

(3)  The  commanding  officer,  for  reasons  quit*  apart  from  the  tactical 
situation,  may  change  his  operations  plan.  Tot  instance.  General  Ridgway  in 
May  1M1  was  obliged  to  cancel  his  plana  for  a major  offensive  north  of  the 
Mth  parallel  in  Korea  in  obedience  to  top  level  orders  dictated  by  political 
considerations . 

(4)  ICven  if  the  supposed  combat  effectiveness  of  the  unit  is  the  determin- 
ing factor  in  bis  issuance  of  a revised  operations  order,  n serious  difficulty  In 
evaluating  the  situation  remains.  The  commending  officer's  decision  is  neces- 
sarily mads  os  the  bases  of  the  information  available  to  him  plna  hie  sattmats 
of  Ms  unit’s  capacities.  Cither  or  both  of  these  baaea  may  be  faulty.  The  order 
may  belatedly  recognise  a collapse  which  has  in  fact  occurred  hours  earlier, 
or  a commanding  officer  may  withdraw  a unit  which  coaid  hold  for  a much 
longer  time. 

It  was  usually  not  hard  to  discover  when  changes  In  orders  resulted  from 
conditions  such  as  the  first  three  listed  shove,  bat  tt  proved  extremely  difficult 
to  diet] aguish  between  revised  orders  bused  on  a correct  appraisal  of  the  salt’s 
combat  effectiveness  sad  those  Issued  in  error.  It  was  concluded  that  the  for- 
mal order  for  a change  in  mission  cannot  be  taken  as  a definitive  indication  of  the 
breakpoint  of  the  unit.  It  seemed  necessary  to  go  one  stop  farther  aatf  search 
the  records  to  tears  what  a given  battalion  did,  regardless  of  wlstons  la  for- 
mal orders. 


Ivan  os  this  basis,  tt  p-vred  v*r*  difficult  to  choose  br 
cult  records  are  neither  detailed  nor  dependable.  Infant)  j ,* 
usually  have  Individual  records.  Regimental  hlatorier  *n!i 
do  not  consistently  give  detailed  acconats  of  the  experiences  o 
battalions.  There  Is,  moreover,  always  a tendency  to  slide  ovi 
may  show  the  unit  in  a bad  light.  Regl mental  journals  are  ottei 
periods  of  active  combat,  and  are  difficult  to  Interpret  because 
signaled  by  cods  names  for  which  a key  is  usually  not  svnlhMi*. 
views  with  regimental,  battalion,  and  company  officers  oftei  rah 


data,  1 
one  do  not 
ction  reports 
dr  component 
episodes  which 
complete  for 
s are  de- 
' jmbat  later - 
incidents 


of  panic  tad  other  enlightening  details  but  contain  many  ider  Hf lab:,  errors  in 
dais  sad  eves  is  salt  involved,  sad  must,  therefore,  bo  somew'  *t.  suspect  through- 
oat  Most  of  the  interviews,  furthermore,  took  nlace  two  to  six  weeks  after  the 
engagement,  so  that  lapses  la  memory  are  added  to  the  participant’s  original 
confusion  end  failure  to  grasp  a complex  situation  at  the  time  it  occurred.  The 
selection  of  a breakpoint  and  the  category  within  which  it  falls  depends  then, 
on  the  judgment  of  the  analyst,  based  cn  a synthesis  of  scanty  and  sometimes 
contradictory  accounts. 
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CATEGORIES  OF  BREAKPOINTS  SELECTED 

In  the  engagements  studied  tho  following  categories  of  breakpoint  wu*. 
finally  selected: 


Category  of  Breakpoint No.  Analyzed 


I.  Attack  rapid  reorganization  •>  attack  9 

n.  Attack  ♦ defense  (no  longer  able  to  attack  without  a 

few  days  for  recuperation  and  reinforcement)  21 

m.  Defense  ♦ wit;  Irawal  by  order  to  secondary  line  13 

IV.  Defense  > coll  pee  5 


Disorganization  and  panic  were  taken  as  unquestionable  evidence  of  lose 
of  combat  effectiveness.  It  appeared,  however,  that  there  were  distinct  degrees 
of  magnitude  in  these  experiences.  In  addition  to  the  expected  breakpoints  at 
attack -►  defense  and  defense  +■  collapse,  a further  category,  I,  seemed  to  be 
indicated  to  include  situations  in  which  an  attacking  battalion  was  “pinned  down* 
or  forced  to  withdraw  in  partial  disorder  but  was  able  to  reorganize  in  4 to  24 
hours  and  continue  attacking  successfully. 

Category  n includes  (a)  situations  in  which  an  attacking  battalion  was 
ordered  into  the  defensive  after  severe  lighting  or  temporary  panic;  (b)  situa- 
tions in  which  a battalion,  after  attacking  successfully,  failed  to  gain  ground 
although  still  attempting  to  advance  and  was  finally  ordered  into  defense,  the 
breakpoint  being  taken  as  occurring  at  the  end  of  successful  advance.  In  other 
words,  the  evident  inability  of  the  unit  to  fulfill  its  mission  was  used  as  the 
criterion  for  the  breakpoint  whether  orders  did  or  did  not  recognize  its  inability. 
Battalions  after  experiencing  such  a breakpoint  might  be  able  to  recuperate  in 
a few  days  to  the  point  of  renew'  ig  eucrecsful  attack  or  might  be  able  to  con- 
tlnue  for  some  time  in  defense. 

The  sample  of  breakpoints  coming  under  category  IV,  defense  > collapse, 
proved  to  be  very  email  (5)  and  unduly  weighted  in  that  four  of  the  examples 
came  from  the  same  engagement.  It  was,  therefore,  discarded  as  probably 
not  representative  of  the  universe  of  category  IV  breakpoints,*  and  another 
category  (m)  was  added:  situations  in  which  battalions  on  the  defense  were 
otdered  withdrawn  to  a quieter  sector.  Because  only  those  instances  wore 
included  in  which  the  withdrawal  orders  appeared  to  have  been  dictateu  by  the 

*lt  kid  bill  utpiMrd  t h It  breakpoints  in  till  catigery  would  bi  mociiU'd  with  vtry  high  luaaee.  Such 
did  lot  prove  to  bo  lie  cm.  In  whatever  wiy  the  ditn  win  ipproi-k-d,  moil  of  thi  cuully  average!  ware 
oily  ilighliy  klgLer  thin  thoie  iiaoelated  with  entigory  II  (lUick  * difinii),  ilthough  the  iprtid  lit  data 
wu  wider.  It  Is  hillivid  that  fartora  other  than  cesualllen,  such  in  bid  weitWr,  difficult  KmtiIi,  led  Urvy 
• Miry  miliary  fin  uidonbtidly  playrd  major  rolaa  in  bringing  about  cnllipee  ia  tho  four  Uliti  Ukiig  pm  in 
the  lama  iigigimnnt.  Fwthannnrt,  the  ruaualty  figurai  for  the  four  uoita  an  thumllvn  ii  qaaetiua ! 
cm,  is  the  eituitino  deteriorated,  many  of  tho  men  developed  icvcre  eaaoi  of  troich  foot  ud  combat  r.f 
haastioe,  hit  wan  lot  aviciatad,  au  th>y  would  hive  bin  *n  ■ Ini  dnponti  illmtlon.  am'  did  sot  appear 
il  the  cianlty  racorda  until  they  hod  ttndo  their  way  to  the  rear  altar  tholr  unlta  bid  eollipead 
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condition  of  the  unit  Itself,  It  Is  believed  that  casualty  levels  for  this  category 
can  be  regarded  as  but  slightly  lower  than  those  associated  with  defense  + 
collapse. 

In  both  categories  II  and  m,  “defense*  represente  an  active  situation  in 
which  the  enemv  is  attacking  aggressively. 

In  snrae  cases  a single  battalion  in  tho  course  of  the  same  engagement 
experienced  more  than  one  of  these  tynes  of  breakpoint  On  the  other  band, 

13  of  the  44  battalions  studied  appeared  to  have  experienced  no  breakpoint, 
although  three  of  these  were  borderline  cases  in  which  a breakpoint  was  sus- 
pected but  could  not  be  confirmed  from  scanty  records.  Of  the  remainder,  one, 
with  cumulative  losses  of  25  percent  for  enlisted  men,  20.5  percent  for  officers, 
and  cumulative  net  losses  of  18  percent  and  13.5  percent  at  the  end  of  the  en- 
gagement, successfully  beat  off  a German  counterattack;  the  other  nine  were  In 
reserve,  attached  to  other  units  in  quiet  sectors,  or  encountered  so  little  enemy 
opposition  that  the  cumulative  losses  of  each  for  the  entire  engagement  did  not 
exceed  13.5  percent  for  either  enlisted  men  or  officers. 


DATA  U8KD  FOR  COMPUTING  CASUALTIES 

Data  were  taken  from  the  daily  morning  reports  of  battalion  headquarters, 
headquarters  company,  the  three  infantry  companies,  and  the  heavy  weapons 
company,  in  which  are  recorded  casualties, and  replacements  and  men  returned 
from  hospital  or  detachment  to  another  unit.  Corrections  appearing  In  the  two 
to  three  weeks  subsequent  to  the  engagement*  were  counted  as  of  the  dsy  the 
casualties  occurred  and  replacements  were  assigned.  It  is  believed  that  the 
figures  from  the  corrected  morning  reports  -epresent  with  fair  accuracy  the 
casualties  and  replacsments  for  each  day  as  known  in  retrospect. 

The  fact  must  be  faced,  However,  that  command  decisions  In  combat  are 
not  based  on  these  data  since  me>  are  not  completely  known  to  anyone  while  the 
fight  is  on.  What  casualty  data  were  available  during  the  engagements  cannot 
be  ldsrned  from  uncorrectcd  morning  reports,  because  there  is  no  way  of  tell- 
ing whether  these  Indicate  the  Information  in  hand  or  simply  the  fact  that  the 
clerks  had  fallen  behind  in  their  paper  work.t  The  only  sources  are  chance 
entries  In  unit  journals  and  messages,  scattered  notes,  or,  less  dependably, 
combat  interviews  days  to  weeks  later.  Enough  Instances  survive  to  make 
clear  the  wide  divergencies  from  the  formal  records  during  periods  of  heavy 
losses. 

In  some  cases  these  divergencies  may  simply  reflect  the  inadequacy  uf 
available  information.  A battalion  officer’s  casualty  report  to  regimental 
headquarters  may  prove  later  to  have  been  made  on  the  basts  of  unfoundsd 
rumor.  For  example,  all  communication  between  battalion  headquarters  and 
Company  B has  been  lost.  A straggler  appears  and  states  that  Company  B 
was  surrounded  and  only  he  escaped.  A day  later  all  but  25  men  of  Company  B 

•A  few  corrections  may  have  been  made  even  later,  Ihese  are  not  included  ia  tba  data  need  la  tbla 
study,  but  tba  number  tor  any  one  battnlinn  ia  believed  to  be  negligible. 

Tin  noma  ot  the  reporta  ot  tba  513th  Hegimont,  17th  Airborne  Dlvieioa.  («•  example,  ao  .'•tualtiea  ware 
Hated  during  un  entire  weak  although  subsequent  corrections  abov.ad  aa  uy  10)  casualties  ia  one  day 
la  o'  . company. 
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are  present  and  well.  Perhaps  the  straggler  had  been  ottering  an  excuse  for 
his  own  presence  at  the  lear,  or  the  enemy  may  have  been  threatening  infil- 
tration at  the  rear  of  Company  B but  was  subsequently  driven  out,  or  the 
whole  company  may  in  fact  have  been  cut  off  but  held  out  until  contact  was 
restored  by  a rescue  party.  Whatever  t..e  actual  facts,  battalion  headquarters 
must  act  on  what  it  believes  them  to  bo  a*,  the  time  the  message  is  received. 

In  the  meantime  the  report  is  spreading  anion;'  She  men.  Perhaps  the  supposed 
loss  of  a company  is  the  shove  needed  to  start  a general  melting  away  tc  the 
rear,  Here  then  is  a breakpoint  caused  not  by  actual  Out  by  supposed  losses. 

Analysis  of  14  instances,  in  which  supposed  numbers  of  enlisted  men  pres  - 
ent in  an  entire  battalion  or  company  were  reported  in  combat  interviews  or 
unit  journals,  showed  these  estimates  of  strength  to  be  less  than  two-thirds 
the  actual  strength  recorded  in  corrected  battalion  morning  reports. 

In  other  examples  of  strength  estimates  given  in  unit  records  or  inter- 
views, one  may  suspect  that  the  data  refer  to  the  believed  effec*ive  fighting 
strength,  that  is,  the  number  of  men  in  the  front  lines,  not  counting  cooks,  clerks, 
headquarters  staff,  etc.  No  such  distinction  is,  of  course,  made  in  the  morn- 
ing reports,  nor,  presumably,  is  any  such  distinction  intended  when  \ percent 
casualties  are  cited  as  marking  the  destruction  of  the  combat  effectiveness  of 
a unit.  Nevertheless,  it  may  be  suspected  that  a battalion  officer  tends  to  esti- 
mate the  effectiveness  of  his  unit  in  terms  of  losses  in  the  men  who  customarily 
do  the  actual  fighting.*  To  be  sure,  in  some  of  the  situations  studied,  drivers, 
cooks,  and  battalion  headquarters  company  fought  the  enemy  with  their  rifles, 
but  only  when  front-line  losses  made  '.his  necessary,  and  when  the  unit  had  al- 
ready passed  the  breakpoint  from  attack  to  defense.  Except  in  such  emergen- 
cies, or  in  the  case  of  a lu'-ky  hit  on  the  battalion  CP,  casualties  among  such 
troops  are  light.  When  the  cumulative  percentage  of  losses  in  a battalion  runs 
as  high  as  50  percent,  it  seems  likely  that  the  experienced  fighting  force  has 
been  virtually  wiped  out,  and  perhaps  the  remaining  50  percent  should  bp  sub- 
ject to  some  sort  of  degradatior  factor  ir  evaluating  the  unit’s  effective  strength. 

The  wide  range  of  casualty  percentages  found  in  the  corrected  morning 
reports  in  connection  with  a given  category  uf  breakpoint  may,  then,  result,  at 
least  In  part,,  from  the  inclusion  of  situations  in  which  a breakpoint  was  caused 
by  supposed  losses  which  were  much  higher  than  actual  casualties,  or  by  an 
extremely  high  ratio  of  losses  In  riflemen  to  losses  in  other  battalion  troops. 
Only  by  the  merest  chance,  however,  can  such  facts  be  detected  In  the  records, 
so  the  frequency  of  occurrence  and  the  degree  of  variance  between  reported 
data  and  data  on  which  decisions  were  based  cannot  be  estimated  with  any 
certainty. 

All  this,  of  course,  casts  serious  doubt  on  the  value  of  the  post  facto  casu- 
alty records  as  a base  for  establishing  the  significant  range  of  casualties  asso- 
ciated with  a breakpoint.  The  argument  may  be  advanced,  however,  that  if  a 
breakpoint  is  determined  by  the  actual  inability  of  the  unit  to  continue  its  mis- 
sion rather  than  by  the  judgment  of  an  office’*,  the  corrected  casualty  reports 
do  give  the  tiue  measure.  Because  the  whereabouts  and  conditlor  of  some  of 

*ln  Wnrlil  1l«t  II,  lltiHniun  unit  ntrcnglli  rc|mrtN  »m*  nfte ><  tmnli’  in  lemur  n*  ‘permnnrl  ilirt  -llv  <-ilgngc>l 
in  fighting,*  incluiling,  in  regic-entiil  repiirln,  (rmit-line  rifli-iui'ii  nn.l  »m.  I,  in  n «■■<!  gunners  nerving 

i.iorturn  »•  regimental  artillery,  (iernnin  units  tiln.i  uni'll  ,,  Himilnr  basis  •••  ie|.,.rting  ctnnlsit  strength  U nnipf 
ntVirk e)  nr  trench  strength  (gruhen  st»irke). 
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lta  men  are  not  known  to  company  or  battalion  officers  at  a given  moment  in 
battle  doe  * not  necessarily  mean  that  these  men  have  ceased  to  take  on  active 
part  in  the  fighting.  This  more  or  less  temporary  toss  of  communications 
within  the  unit  may  make  little  difference  so  far  as  the  Impact  of  the  nr.lt  on 
the  enemy  is  concerned. 


Fig.  1— Losms  of  an  Infantry  Battoiion  in  an  Engogamant 
(28  Div,  109th  R«gt,  lit  Bit) 


If  due  recognition  is  given  to  the  uncertainties  involved,  it  is  believed 
that  useful  conclusions  can  be  reached  from  the  data  from  corrected  morning 
reports. 

The  raw  data  collected  include  a breakdown  between  battle  and  m -battle 
casualties  but  for  this  study  both  type3  have  been  lumped  together.*  No  effort 
was  made  to  distinguish  between  the  types  of  battle  casualties—kiA , MIA,  SWA, 
LWA— because  the  important  factor  for  thlB  study  was  the  number  of  officers 

•It  may  be  noted  that  unite  very  in  the  core  with  which  they  dieting.  * u >.  • *ern  bottle  end  nonbettle 
etualti'  of  the  criteria  which  they  uee,  no  that  the  accuracy  of  n hrcuMow,*  in  this  basin  would  buv*  to 
be  regarded  with  reeerve. 
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and  of  men  no.  available  lor  action  on  a given  day  rather  than  what  had  befallen 
them  or  how  soon  they  might  be  expected  to  return.  Throughout  the  study  data 
relating  to  officers  and  to  enlisted  men*  were  compiled  separately  to  diet-over 
whether  the  rates  were  similar  or  if  dispi  .iportionate  percentages  of  officer 
casualties  were  perhaps  associated  with  breakpoints. 


BASE  FOR  CALCULATING  LOSS  PERCEN  TAGES 

Two  series  of  daily  loss  percentages  were  computed:  (a)  casualties  alone; 
and  (b)  casualties  minus  replacements,  i.e.,  the  net  loss  per  day. 

Since  the  30  battalions!  experiencing  breakpoints  were,  at  the  beginning 
of  the  engagements  studied,  at  least  90  percent  of  authorized  strength,!  the 
base  for  calculation  of  percents  was  taken  to  be  the  number  of  men  and  of 
officers  present  on  the  morning  the  engagement  began.  Casualties  and  replace- 
ments occurring  on  that  day  were  respectively  subtracted  from  and  added  to 
the  base  to  give  the  number  of  men  and  of  officers  who  were  present  on  the 
following  morning.  This  figure  in  turn  formed  the  base  for  calculating  (a)  the 
percentage  of  men  and  of  officers  lost  on  that  day,  and  (b)  the  percentage  of 
net  losses  in  men  and  in  officers;  and  so  on  throughout  the  engagement.  Figure 
1 is  a sample  graph  of  the  cumulative  casualties  and  cumulative  net  casualties 
in  percent  by  day  of  engagement  for  one  battalion. 


•Warrant  officer*  were  counted  *«  enlisted  men, 

tOne  battalion  which  was  only  75  percent  of  authorize*!  strungth  and  whose  -•  oeriencc  wsl  very  atyp- 
ical whs  not  inrludtd  in  these  calculation*,  but  ia  discussed  later. 

i i'he  Off*  -of  Military  History  gives  the  uuthoriied  strength  of  un  {n»*«ntry  batt.  during  the  period 
15  July  1945  to  1 June  1945  as  35  officers,  836  men.  Thirteen  battalions  studied  woe  slightly  oversttongtS 
in  officers,  eight  slightly  overstrength  in  men  at  the  start  of  the  engagement.#  stnd'ed. 
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ANALYSES  OF  DATA  WITH  RESPECT  TO  BREAKPOINTS 


As  has  been  said,  N percent  casualties  as  a measure  of  combat  effective- 
ness requires  definition.  In  the  attempt  to  find  t’..at  which  would  bo  moBt  mean- 
ingful, different  analyses  of  the  data  were  developed.  It  must  be  borne  in  mind 
throughout  that,  because  of  the  wide  variations  inherent  in  casualty  data  as  well 
as  the  wide  variations  resulting  from  small  samples,  averages  (means)  signify 
little.  They  are  used  herein  merely  as  convenient  indicators  of  relative  magni- 
tudes. Ranges  based  on  one  standard  deviation  from  the  mean  of  the  sample* 
give  a more  meaningful  picture  of  what  may  be  expected  in  actual  combat 
experience  and  are  used  throughout  this  study. t 


ATTRITION  FACTORS 

Fundamental  to  the  whole  problem  01  the  relation  of  casualties  to  break- 
points are  the  following  considerations:  Docs  a unit  lose  its  combat  effective- 
ness because  it  lacks  a certain  requisite  number  of  bodies,  each  type  of  break- 
point being  caused  by  a given  depletion  in  numerical  strength?  If  this  be  true, 
the  arrival  of  sufficient  replacements  should  restore  the  unit’s  ability  to  carry 
out  its  mission.  But  Intuition  suggests  that,  in  addition  to  numerical  strength, 
certain  psychological  factors  closely  related  to  losses,  replacements,  and 
length  of  time  in  combat  must  also  be  recognized— factors  which  are  hero  des- 
cribed by  the  word  attrition,  Included  may  be  growing  awareness  throughout 
the  unit  that  casualties  have  been  heavy,  accumulating  memories  of  casualties 
witnessed  by  individual  members  of  the  unit,  increasing  apprehension  among 
survivors  p.s  to  their  own  fate,  and  accumulation  of  physical  weariness  and 
strain.  One  may  alBo  ask  whether  replacement*  represent  a reinforcement  in 
mental  attitude,  or  whether  they  are  instead  very  rapidly  infected  by  the  pre- 
vailing atmosphere  of  the  unit,  or  if  they  in  turn  tend  to  degrade  the  effective- 
ness of  the  unit  by  their  own  inexperience  and  confusion. 


*la  this  r'udjr,  calculated  at  n-  1 degree*  of  freedom. 

tTahlc , 1 and  2 ie-lnde  the  range*  within  which  the  mean  of  the  i..i;vc.-aemn,  ue  expected  to  fall  at  !i 
95  percent  coafidenca  laval,  n-  1 degrees  oi  freedom. 
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CASUALTY  PERCENTAGES  ANALYZED 

WITH  RESPECT  TO  TIME  BEFORE  BREAKPOINT 

Opinions  vary  as  to  what  time  aspect  or  casualties  may  bo  most  directly 
contributive  to  a breakpoint.  Three  approaches  were  computed  for  each  break- 
point (see  Table  1 and  Appendices  C and  D): 

(1)  Losses  and  net  losses,  in  percent,  for  the  day  o*  breakpoint. 

(2)  Cumulative  losses  and  cumulative  net  losses,  in  percent,  for  the  two 
days  preceding  plus  the  day  of  breakpoint. 

(3)  Cumulative  losses  and  cumulative  net  losses,  in  percent,  from  the 
beginning  of  the  engagement  to  the  breakpoint. 

The  first  approach  was  dictated  by  the  school  of  thought  which  contends 
that  the  present  experience  is  the  major  demoralizing  influence.  The  second 
was  suggested  by  the  idea  that  men's  memories  encompass  not  only  the  pres- 
ent but  also  the  experiences  of  the  very  immediate  past;  it  was  thought  that 
breakpoints  might  be  cnaracterlzed  by  very  heavy  and  unrcplaced  losses  Just 
previous  to  the  actual  day  of  breakpoint.  The  third  represents  the  battle  ex- 
perience as  entirely  cumulative  and  provides  as  well  the  best  measure  of 
actual  physical  unit  strength. 

The  average  cumulative  losses,  in  percent,  for  the  three-day  time  span  of 
casualties  (the  two  days  preceding  breakpoint  plus  the  day  of  breakpoint)  were 
inspected  (see  Table  1)  to  see  whether  high  losses  during  this  period  were 
actually  associated  with  breakpoints.  It  appeared  that  the  nain  factor  in  these 
averages  was  the  loos  on  the  day  of  breakpoint.  In  category  I (attack  +.  rapid 
reorganization  attack)  the  average  Loss  on  the  day  of  breakpoint  represented 
about  three-fourths  of  the  average  loss  in  enlisted  men  in  the  three-day  period; 
in  n (attack  > defense)  and  XII  (defense  ->■>  withdrawn)  about  one-half. 

This  ratio  was  even  more  striding  wh«?!’  net  losses  were  considered.  Few 
replacements  were  received  on  the  day  of  breakpoint,  but  in  some  cases  sub- 
stantial numbers  had  arrived  during  the  preceding  two  days.  Average  losses 
on  the  day  of  breakpoint,  therefore,  constituted  an  even  larger  proportion  of 
the  average  cumulative  net  losses  in  the  three-day  period:  86.5  percent  of  the 
three-day  average  for  enlisted  men  in  category  I,  about  two-thirds  of  the  three- 
day  average  for  enlisted  men  in  categories  II  and  UI 

It  was  concluded,  therefore,  that  losses  on  the  day  of  breakpoint  in  ill 
three  categories  of  breakpoint  are  more  significant  than  the  three-day  total, 
whether  replacements  are  considered  or  not. 

Average  cumulative  casualties,  in  percent,  from  ?tart  of  engagement  to 
breakpoint  give  some  indication  of  the  relative  magnitude  of  losses  associated 
with  each  category  of  breakpoint.  T .e  averages  for  categories  I and  II  are  suf- 
ficiently similar— I,  enlisted  men  2*  8 percent,  officers  21.5  percent;  II,  onli.  Uid 
men  27.8  percent,  officers  28  percent— to  suggest  that  thev  represent  closely 
comparable  situations,  and  that  some  factor  not  measured  by  cumulative  losses 
intervened  to  prevent  the  units  in  category  11  from  recuperating  quickly  A look 
at  the  average  losses,  In  percent,  cn  the  day  of  breakpoint  f Table  ^suggests 
a possible  explanation.  They  are  conspicuously  higher  for  category  I than  for 
II.  The  mu  ;h  higher  average  cumulative  net  casualties,  in  percent,  in  category 
I also,  of  course,  reflect  the  high  net  losses  on  the  day  of  breakpoint.  The  gueus 
may  bo  hazarded  that  high  losses  received  within  a few  hours,  as  was  the  case 
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In  situation*  In  category  I (attack  ■*  rapid  reorganization  ■>  attack),  are  more 
easily  absorbed  than  a similar  loss  percentage  spread  over  several  days,  as 
in  category  I (attack  defense). 

As  had  been  expected,  the  average  cumulative  casualties,  in  percent,  from 
start  of  engagement  to  breakpoint  were  n uch  higher  for  category  III  (defense 
withdrawn  by  order)  than  for  categories  1 and  U,  in  tact  about  twice  as  high, 


Breakpoint  Pracoding  of  Engagamant 

p'ut  Day  of  la  Bisakpoint 
Breakpoint 

pig.  2— Curmlofwp  Cosoaltiaa  (%)  in  Enlisted  Man 
j-  by  Time  before  Breokpoints 

X indicotaa  one  itaidorH  davlatlon  from  the  mean  (x)  of  the  a ample 

the  average  for  enlisted  men  being  S2.3  percent,  the  average  for  officers  4S.4 
percent.  It  should  be  noted  that  even  the  lower  limit  of  the  95  percent  confidence 
level  range  of  mean  cumulative  losses,  in  percent,  lies  above  the  higher  range  In 
the  other  two  categories  (see  Table  l),and  a similar  relation  appears  betw^  »a 
cumulative  net  casualties,  in  percent,  in  the  three  categories  of  breakpoint.  The 
range  of  losses,  in  percent,  on  the  day  of  breakpoint  in  category  Il'is  also  mark- 
edly higher  than  for  category  D;  in  fact  It  resembles  that  for  category’  I.  It  seems 
clear,  then,  that  category  111  (defense -a withdrawn  by  c*--  > ■'  represents  situations 
In  which  '.igh  losses  occurred  throughout  the  period  of  *he  engagement  up  to  and 
Including  the  day  of  breakpoint. 
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The  appearance  of  average  cumulative  casualties  within  the  range  of  20  to 
30  percent  fo.  categories  1 and  n suggests  that  here  may  be  the  basis  for  the 
original  sta  ment  that  loos  percentages  of  this  magnitude  destroy  the  ability 
of  a unit  to  carry  out  its  mission.  It  is  evident,  however,  that  the  staten>e.it 
applies  only  to  a certain  type  of  mission  ~nd  needs  to  be  carefully  qualified. 

The  following  definitions  appear  more  accurately  to  describe  the  evidence  from 
combat  data: 

(1)  Cumulative  losses  of  enlisted  men  in  the  range  of  7 to  48  percent 
(aver  age  26  percent)  are  associated  with  the  inability  ui  an  attacking  infantry- 
battalion  to  fulfill  its  mission.  The  unit  may  be  able  to  continue  the  attack 
after  a few  hours  if  more  than  half  the  losses  are  Incurred  in  a short  time  (no 
longer  than  24  hours);  otherwise  it  must  revert  to  defense. 

(2)  Cumulative  losses  of  enlisted  men  in  the  range  of  37  to  69  percent 
(average  52  percent)  are  associated  with  the  withdrawal  of  an  infantry  battalion 
in  defense  to  prevent  its  collapse  which  may  be  presumed  to  be  imminent. 

The  use  of  cumulative  casualties,  in  percent,  is  not,  however,  the  moBt 
meaningful  approach  to  the  data  because  the  varying  duration  of  time  from 
start  of  engagement  to  breakpoint  has  not  been  considered.  In  the  battalion 
experiences  included  in  category  1,  time  to  breakpoint  ranged  from  2 to  11 
days,  in  category  n from  2 to  22  days,  in  category  III  from  6 to  17  days. 


CASUALTY  PERCENTAGES  ANALYZED  WITH  RESPECT 
TO  DURATION  OF  ENGAGEMENT  PRIOR  TO  BREAKPOINT 

As  has  been  suggested  earlier,  time  is  an  essential  element  in  estimating 
the  factor  of  attrition.  It  la  also  an  essential  element  in  net  losses;  that  is,  the 
arrival  of  replacements  Is  a function  of  time.  While  it  may  well  be  that  re- 
placements do  not  fully  take  the  place  of  the  experienced  men  who  have  been 
lost,  it  would  probably  be  agreed  that  they  do  have  some  positive  value  to  the 
unit  and  should  not  be  ignored.  Cumulative  losses  alone,  therefore,  are  not 
likely  to  be  the  best  measure  of  a unit's  effectiveness  unless  it  can  be  shown 
that  such  percentages  bear  a fixed  relation  to  cumulative  net  losses;  but 
it  is  not  apparent  that  this  ia  the  case.  Tho  World  War  II  infantry  divisions,  of 
which  the  battalions  studied  were  a part,  were  accustomed  to  feed  replacements 
into  their  component  units  during  active  combat.  If  the  period  between  start  of 
engagement  and  breakpoint  was  long  enough  to  cover  the  necessary  la<j  between 
reported  losses  and  arrival  of  replacements,  one  would  expect  a rather  close 
approximation  of  losses  and  replacements,  and  net  losses  would  approach  seru, 
provided,  of  course,  that  the  system  of  feed-in  ws-e  not  upset  by  such  factors 
as  stiong  enemy  opposition,  breaks  in  communications,  or  bad  weather.  Table 
2 indicates  that  at  least  two  weeks  were  required  to  bring  an  infantry  battalion 
close  to  its  original  numerical  strength.  The  ratio  of  average  cumulative  'is- 
ualties,  in  percent,  to  average  cumulative  net  casualties,  in  percent,  increases 
with  the  length  of  the  engagem-int  in  roughly  the  following  proportions:  1:1  on 
the  first  day,  2-1  in  the  second  week;  5:1  by  the  third  week  (see  Table  2). 

The  reduction  of  cumulative  casualties  from  start  engagement  to  break- 
point to  9 erage  loss  percentage  per  day  produced  a w«ie  spread  of  data  ancf  no 
illumination. 
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A rank-order  tt.it  was  made  of  the  battalion  experiences  included  in  each 
category  o.'  breakpoint  to  discover  if  correlation  was  indicated  between  duration 
of  time  f m the  start  of  the  engagement  to  the  breakpoint  and  cumulative  cas- 
ualties, in  percent,  and  cumulative  net  casualties,  in  percent,  for  thi period. 

If  some  attrition  factor  relative  to  time  in  combat  is  significantly  present,  one 
would  expect  a rank-order  test  to  show  clear  evidence  of  negative  correlation; 
that  is,  high  cumulative  casualty  percentages  at  a breakpoint  would  be  associated 
with  a short  period  of  combat  and  lower  cumulative  percentages  with  u longer 
period. 

In  category  I there  was  no  definite  evidence  of  any  correlation,  the  corre- 
lation coefficient  being  0.15  for  enlisted  men  and  also  for  officers.  In  category 
in  some  negative  correlation  was  Indicated  for  enlisted  men,  -0.40,  and  none 
for  officers,  -0.05.  In  category  II,  however,  there  was  strong  evidence  of  posi- 
tive correlation:  0.81  for  enlisted  men,  0.75  for  officers.  In  other  words,  In 
situations  in  which  units  “broke*  from  attack  to  defense,  some  battalions  went 
into  defense  following  very  low  cumulative  casualties  received  in  a few  days 
while  others  were  able  to  continue  atiaeking  for  much  longer  periods  of  time 
until  they  had  incurred  a much  higher  cumulative  total  of  losses.  The  test  when 
applied  »o  cumulative  net  casualties  gave  no  definite  correlations,  positive  or 
negative. 

These  results  pointed  to  the  need  for  a closer  analysis  of  the  data  in  re- 
lation to  time.  The  data  divided  conveniently  into  breakpoints  occurring  In  2 
to  4 days,  6 to  11  days,  and  l.»  to  22  days,  that  is,  roughly  into  one-,  two-,  and 
'hree-week  periods  from  ;he  start  of  the  engagements. 

As  can  be  seen  in  Table  2,  two-thirds  of  the  breakpoints  in  the  sairole  in 
category  1 (attack  ♦ rapid  reorganization*-  attack)  occurred  in  the  first  time 
period,  and  none  occurred  in  the  third.  In  the  2-  to  4 -day  sample  almost  all  of 
each  battalion's  losses  occurred  on  the  day  ot  breakpoint.  Virtually  no  re- 
placements were  received. 


Cumulative  losses  in  enlisted 
men  by  individual  buttnltora 
in  first  time  period  ('%) 

9.73 

11.59 

21.13 

31.06 

32.50 

32.90 


bosses  in  enlisted  men  by 
individual  battalions  on  day 
of  breakpoint  ((,) 


6.62 

11.17 

20.60 

30.48 

32.13 

14.51 


One  may  surmise  from  Table  2 that  an  infantry  battalion  during  the  first 
few  days  of  battle  can  recuperate  quickly  from  unreplaced  losses  In  enlisted 
men  ranging  from  13  to  34  percent  (mean  23  percent),  in  officers  ranging  from 
6 to  31  percent  ( mean  18.6  percent),  if  these  Iossp«  pro  incurred  within  a few 
hours. 

In  the  case  of  battalions  experiencing  category  i 1 .-  .points  during  the 
■_e::ond  v itk  of  an  engagement,  average  cumulative  cr-  ,;ia''ies,  in  percent,  are 
about  one-fifth  higher  but  enough  replacements  have  been  teceived  to  bring  the 
battalion  strengths  in  enlisted  men  to  a considerably  hig!  er  lovtl  than  that  asso- 
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elated  with  breakpoints  in  the  2-  to  4-day  period.  Loanee  on  the  day  of  break-  ; 

point,  liowavc**  constitute  a much  smaller  proportion  of  the  cumulative  total 

and  are  in  themselves  lower  than  those  from  which  battalions  recuperated 

quickly  in  the  first  week.  In  other  words,  battalions  with  a hlgner  numerical 

strength  but  a longer  period  in  combat  and  higher  total  casualties  were  able  to 

recuperate  quickly  only  if  the  casualties  on  the  day  of  breakpoint  were  light. 

In  fact  it  is  possible  that  the  reason  they  were  able  to  recuperate  at  all  was 

because  their  original  strength  in  officers  had  more  the.",  i oen  replaced  (average  i 

cumulative  net  casualties  for  officers,  -11  percent). 

By  the  third  week  it  would  appear  that  the  type  of  rapid  reorganization 
associated  with  category  I had  become  impossible. 

In  category  Q (attack  > defense),  the  positive  correlation  between  cumula- 
tive casualties,  in  percent,  and  time-to-breakpc<nt.  suggested  by  the  rank-order 
test,  is  clearly  confirmed.  The  cumulative  net  percentages  for  each  time  period 
may,  however,  offer  some  explanation  of  Uu*  seeming  anomaly.  Moat  of  the  bat- 
talions in  the  sample  broke  when  tho  average  net  losses  totalled  II  to  15  percent 
for  enlisted  men,  9 to  13  percent  for  officers,  43  percent  of  the  sample  reaching 
this  point  during  the  first  time  period  and  39  percent  during  the  second. 

The  average  cumulative  casualties  at  breakpoints  In  category  11  during  the  j 

first  week  are  about  one-third  lower  than  in  category  I;  in  these  battalions  also  ’ 

very  few  replacements  had  been  received.  In  most  esses  high  casualties  did  not 
occur  on  the  day  of  breakpoint,  but  the  total  was  spread  over  the  period. 

A detailed  examination  of  the  records  suggests  some  reasons  why  a some-  J 

what  lower  total  of  casualties  incurred  over  a few  days  proves  more  demoralis-  t 

ing  to  an  Infantry  battalion  than  a somewhat  higher  total  received  within  a few 
hours.  On  s given  day,  5C  percent  or  more  of  the  battalion  losses  are  likely  to 

occur  in  one  Infantry  company.  If  this  happens  ea/ly  in  an  engagement  when  ! 

cumulative  losses  to  date  have  been  light,  the  other  company  in  the  front  lines  j 

can  continue  attacking  and  the  fresh  reserve  company  can  ae  put  into  action  j 

quickly. 

But  suppose  that,  on  the  first  day  of  an  engagement,  Company  A suffers 
25  casualties  (3  percent  of  battalion  strength)  and  Company  B loses  8.  On  the  ‘ 

second  day  these  experiences  are  reversed.  On  the  third  day  Company  C is 
committed,  loses  50  men  (8  percent  of  battalion  strength  but  28  percent  of 
company  strength),  and  is  unable  to  continue  attacking.  Companies  A and  B 
have  by  now  cumulative  losses  of  38  etch;  Company  D,  the  heavy  weapons 
company,  has  lost  5 men,  and  Battalion  Headquarters  2.  The  cumulative  losses 
of  the  battalion  for  the  three-day  period  are  15  percent.  TStem  in  i».  re  verve 
company  to  replace  C;  A and  B are  too  depleted  to  carry  the  initiative  alone. 

The  battalion  can  do  no  more  than  reorganize,  with  full  support  from  the  heavy 
weapons  company,  and  dig  in  for  defense. 

At  breakpoints  i the 6-  to  11 -dry  period,  cumulative  losses  in  enlisted  L-*;i 
and  cumulative  losses  in  officers  in  category  t are  almost  identical  with  those 
tn  category  3— a vet  aging  28  to  30  percent,  and  27  percent,  reaper'  tvi*y;  and 
there  Is  little  difference  In  the  spread  of  data  (see  Fig.  3).  In  most  cases  un- 
usually heavy  casualties  were  not  incurred  on  the  day  of  brcrowlnt.  The  only 
explanation  In  terms  of  casualties  for  the  ability  of  those  In  ct.eg».;y  I to  reor- 
ganize and  g > on  attacking,  whil«  those  In  category  C could  not . ties  in  the  more 
than  complete  replacement  of  their  losses  in  officers,  noted  above,  and  a some- 
what fuller  replacement  of  enlisted  men. 
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A further  one-lath  of  the  sample  tn  category  n dirt  not  break  until  the 
third  week  By  this  time,  replacement  of  enlisted  men  had  brought  the  units 
almost  up  io  Initial  strength,  and  losses  in  officers  had  been  slightly  more  than 
replaced.  If  numerical  strength  alone  rere  the  measure  of  effectiveness,  these 
units  should  have  experienced  no  breakpoint.  That  they  did  seems  clear  indica- 
tion that  some  kind  of  attrition  factor  was  operative,  related  probably  to  the 
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Fig.  3—  Cumulotiv*  Cawoltias  {%)  In  Enlisted  Men  at  Breakpoints 
Occurring  at  Various  Time  Intervals  from  Start  of  Engagements 
^ indicates  one  staiderd  deviation  from  the  mean  (X)  ef  the  sample 

following  facts:  the  cumulative  losses  averaged  mere  than  50  percent,  most  of 
these  being  “old*  men  whom  the  replacements  could  not  really  replace.  The 
remaining  original  members  of  the  unit  had  been  In  combat  at  least  17  days 
and  were  battle  weary. 

About  two-thirds  of  tho  breakpoints  in  category  III  (defense  withdrawn 
by  order)  took  place  In  the  second  time  period  (6  to  11  days),  and  a»e  associated 
not  only  with  high  cumulative  casualties,  in  the  range  of  42  to  71  percent  for 
enlisted  men,  29  to  63  percent  for  officers,  but  also  with  small  replace- 
ment of  lories.  This  failure  to  receive  substantial  replace,  .ttiua  during  the 
second  w .ek  may  be  evidence  of  other  demoralizing  /tuners,  such  as  breakdown 
of  communications  and  transport  resulting  from  bad  weather  and  intense  enemy 
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opposition.  Sine  ~ no  examples  of  this  category  of  breakpoint  occurred  before 
the  sixth  day  of  .igagement,  it  would  seem  that  the  appearance  of  thlB  type  of 
breakpoint  is  a ’unction  of  duration  of  the  engagement,  and  it  may  be  that  if 
substantial  replacements  had  been  received  .'•»  the  second  week  the  necessity 
for  withdrawal  would  have  been  deferred. 

By  the  third  week,  however,  replacements  could  no  longer  balance  the 
effects  of  attrition.  Battalions  which  experienced  this  category  of  breakpoint 
in  the  13-  to  22-day  period  had  received  enough  replacement  j co  bring  them  close 
to  their  original  numerical  strength,  but  this  was  not  sufficient  to  compensate 
for  the  fact  that  they  had  received  an  average  of  more  than  40  percent  cumula- 
tive casualties*  and  had  been  in  combat  at  ieast  13  days. 


SIGNIFICANCE  OF  OFFICER  LOSSES 

As  Tables  1 and  2 show,  in  casualties  related  in  any  way  to  breakpoints, 
average  loss  percentages  in  officers  were  consistently  slightly  below  those  in 
enlisted  men.  For  example,  in  average  cumulative  losses,  in  percent,  from 
start  of  engagement  to  breakpoint,  the  ratio  was  0.70:1,  In  average  cumulative 
losses,  in  percent,  from  start  to  termination  of  engagement,  the  difference  wan 
lees  marked— 0.92:1. 

After  reading  several  hundred  combat  Interviews  relating  to  the  engage- 
ments analyzed  in  this  study,  the  expectation  had  been  strong  that  the  casualty 
percentages  for  officers,  at  least  on  the  day  of  breakpoint  or  immediately  pre- 
ceding, would  be  markedly  higher  than  for  enlisted  men.  An  explanation  for 
this  erroneous  impression  may  lie  in  the  fact  that  the  interviews  were  mainly 
with  battalion  or  company  officers  who  naturally  reflected  their  personal  con- 
cern over  the  fate  of  their  friends  or  of  their  iinniediale  superior*  or  subordi- 
nates on  whom  they  hud  depended  and  whose  loss  had  greatly  increased  their 
own  burdens. 

No  evidence  was  found  to  indicate  that  casualties  among  officers  had  a 
demoralizing  effect  out  of  proportion  to  their  numerical  incidence.t  On  5 per- 
cent (26)  of  the  total  battalion  days,  losses  of  10  percent  or  more  in  officers 
exceeded  the  percentage  of  losses  in  enlisted  men.t  The  ratio  between  average 
loss  percentages  in  officers  and  in  enlisted  men  on  these  days  was  1.66:1. 
Breakpoints  occurred  on  but  five  of  these  days  and  then  the  ratio  in  losses  was 
only  1.2:1.  It  would  appear  that  disproportionately  high  losses  In  oificers  on  a 
single  day  is  not  a factor  of  sufficient  magnitude  to  contribute  materially  to  a 
breakpoint. 

As  the  net  cumulative  casualties,  In  percent,!  show,  replacement  of  offi- 
cers was  sometimes  accomplished  somewhat  more  quickly  and  completely  than 
was  the  replacement  of  enlisted  men.  One  method  of  replacement,  which  was 

* Although  one  may  suapecl  that  the  average  cumulative  casualty  percent  associated  with  category  III 
breakpoints  in  the  third  week  is  slightly  lower  thun  thut  in  the  second  week  because  of  the  influence  ot 
attrition  factors,  this  figure  may  simply  reflect  the  vngnricw  of  u einuit  sample. 

t Indeed  the  reverae  may  sometit.tcn  be  true.  In  one  inatuncc  tin  airatrike  hit  . -alt  on  (II1.  When  the 
sawo  readied  tbe  h .talion'a  companies,  the  men  ineisted  on  being  uilowp'l  to  uU.,-.k  lu  avenge  the  deed, 
t Losses  below  10  puCent  were  considered  iuconae'pientiul. 

(See  Tables  5 and  2. 
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often  used  but  which  is  not  reflected  la  the  numerical  data,  was  to  change  the 
assignment  of  remaining  officers  and  NGO’s  within  the  battalion  bo  that  the 
most  vita  .Assts  were  immediately  filled.  These  changeo  might  or  might  not 
later  be  confirmed  by  battlefield  promotions.  Alternatively,  new  officers  might 
be  brought  in.  J1  these  came  from  infantry  battalions  within  the  same  division 
they  might  at  least  be  acquainted  with  iho  general  battle  situation  and  with  the 
officers  with  whom  they  were  to  work,  But  a man  entirely  unfamiliar  with  the 
engagement,  the  terrain,  the  unit,  anti  sometimes  even  with  infantry  procedure 
(in  case#  where  an  officer  was  pulled  in  from  a nearby  antitank  or  armored 
unit)  could  not  by  any  measure  other  than  numerical  bo  regarded  ac  an  actual 
replacement  of  an  experienced  officer. 
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CASUALTY  PERCENTAGES  AS  A 
MEASURE  OP  EFFECTIVENESS  OF  ATOMIC  ATTACK 


In  few  of  the  battalion  experience*  studied  were  losae*  incurred  which  in 
magnitude  end  immediacy  are  comparable  directly  with  those  lo  be  expected 
from  atomic  attack  on  a battalion.  Because  attrition  factors  and  replacement* 
begin  to  exert  an  influence  on  breakpoints  by  the  second  truck  of  aa  engagement, 
U eeeme  unsound  to  attempt  extrapolation  to  atomic  attack  from  such  data.  The 
bent  that  can  be  done  is  to  suggest,  from  tosses  incurred  by  battalions  in  the 
opening  days  of  a conventional  engagement,  casualty  levels  which  may  be  mean- 
ingful in  evaluating  the  effectiveness  oi  atomic  attack  on  an  infantry  battalion. 

The  desirable  outcome  oi  attack  by  atomic  or  conventional  means  is  the 
complete  demoralisation  oi  the  enemy  unit.  This  did  net  occur  in  conventional 
■varfn .e  In  breakpoints  oi  the  typos  Included  in  categories  I (at'ack>  rapid  re- 
or gwiijatlon -►  attack)  and  □ (attack -►dalensc)  since  enemy  exploitation  was 
sufficiently  slow  to  enable  units  to  organise  their  remaining  capabilities  of 
effective  aggressive  action  or  resistance,  it  it  be  assumed  that  tactics  in  atomic 
warfare  will  be  revised  to  allow  very  swift  exploitation  following  atomic  attack, 
the  level  oi  casualties  associated  with  theae  types  of  breakpoints  will  be  ade- 
quate to  permit  the  exploiting  forces  to  move  in  and  complete  the  demoralisation 
of  the  unit.  It  wilt  be  recalled  that  the  cumulative  losses  for  breakpoints  in 
categories  l and  n occurring  within  J tc  4 days  of  the  beginning  of  the  engage- 
ment were  found  to  be  in  the  following  ranges;  category  I,  enlisted  men  13  to 
34  percent,  officers  0 to  31  percent;  category  n,  enlisted  men  4 to  23  percent, 
officers  ? to  18  percent. 

Most  of  the  losses  associated  with  category  I occurred  on  one  day  and  in 
that  sense  are  most  directly  comparable  to  the  circumstances  of  atomic  attack. 
It  will  be  recalled,  however,  that  most  of  these  casualties  occurred  within  one 
company,  and  that  battalions  broke  from  attack  to  defense  at  somewhat  lower 
cumulative  casualty  levels  when  casualties  were  spread  throughout  the  battalion 
so  thrt  no  undepleted  reserves  were  available,  as  would  usually  be  the  case  in 
atomic  attack.  It  may  be,  then,  that  the  ranges  for  breaxpoints  from  attack  to 
i*2fonse  during  the  first  few  days  of  an  engagement  more  accurately  describe 
the  lower  limits  of  effectiveness  of  atomic  attack. 

Some  evidence  for  this  view  can  be  deduced  from  combat  Interviews.  It 
would  appear  that  men  are  most  deeply  affected  by  casualties  which  th tj  them- 
selves see  inflicted.  A platoon  stops  advancing,  at  least  temporarily,  when  It 
sees  four  or  five  of  lte  members  killed  by  machine-gun  fire,  tat  the  effect  of 
such  an  incident  would  be  negligible  if  witnessed  by  ono  tna ...  t»:  Ry  the  same 

token,  heavy  If  jses  received  in  one  company  are  less  nnsef?  ilm*  to  the  whole 
battalion,  because  unknown  to  the  other  battalion  components  except  later  by 
hearaay,  thar.  the  aame  number  of  tosses  rather  widely  distributed  throughout 
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the  battalio”  tn  the  latter  case,  although  the  number  of  casualties  witnessed 
by  any  one  ''.dividual  is  small,  large  numbers  of  individuals  are  personally 
aware  that  tosses  have  been  incurred.  If  this  idea  is  carried  over  to  the  situa- 
tion following  atomic  attack  on  a battalion,  one  might  expect  maximum  demoral- 
ization because  casualties  will  have  occurred  throughout  the  target  area  and  no 
survivor  can  fail  to  see  with  his  own  eyes  evidence  of  the  effects  of  the  explosion. 

It  is  then  suggested  that  the  range  of  casualty  percentages  for  2- to  4-day 
breakpoints  of  category  Q:  4 to  23  percent  (average  IS. 5)  ior  enlisted  men  and 
7 to  18  (average  12.6)  for  officers,  may  he  taken  as  a lower  limit  for  a measure 
of  effectiveness  of  atomic  attack  on  an  infantry  battalion  which  is  at  full  strength 
and  freshly  committed  to  combat  or  in  reserve,  on  the  assumption  that  resultant 
temporary  disorganisation  will  be  swiftly  exploited. 

The  establishment,  from  data  drawn  from  conventional  warfare,  of  a casualty 
level  at  which  complete  demoralisation  of  a battalion  is  achieved  by  atomic  attack 
alone  is  more  difficult.  Battalions  at  breakpoints  in  category  in  were  close  to 
complete  demoralisation,  but,  as  has  been  pointed  out,  their  condition  Is  believed 
to  have  been  at  least  partly  a function  of  the  duration  of  the  engagement,  that  is, 
of  an  attrition  factor  not  inherent  in  atomic  attack.  One  may  surmise  that  the 
upper  limits  of  the  range  for  cumulative  losses,  in  percent,  associated  with  the 
earliest  appearances  of  this  type  of  breakpoint  (42  to  71  percent  for  enlisted 
men,  29  to  63  for  officers)  would  be  required  to  cause  complete  demoralisation 
by  atomic  attack  in  the  first  days  of  an  engagement. 

Only  one  instance  was  found  of  the  type  of  breakpoint  most  directly  com- 
parable to  atomic  attack— an  attacking  battalion  which  broke  directly  to  collapse 
on  the  second  day  of  an  engagement.  The  unit  was  reportsd  to  have  cssssd  to 
exist  as  a fighting  unit,  incapabte  even  of  defense,  when  it  had  lost  48.29  percent 
of  its  enlisted  men  and  44.6  percent  of  its  officers  (46.35  percent  and  35.5  per- 
cent respectively,  occurring  on  the  day  of  breakpoint).  Since  it  had  only  76  per- 
cent of  authorized  strength  at  the  start,  the  effective  lose  percentages  tor  a 
full-strength  unit  may  be  considered  to  have  been  somewhat  higher. 

On  the  other  hand,  two  attacking  battalions  in  the  fimt  three  days  of  an 
engagement  incurred  the  following  looses:  (1)  enlisted  men  38.33  percent, 
officers  29.57  percent  in  two  days;  (2)  enlisted  men  47.07  percent,  officers 
12.05  percent  in  three  days.  Neither  battalion  suffered  any  discernible  disor- 
ganization, and  both  wars  able  a few  days  later  to  hold  their  sector  against  the 
German  breakthrough  into  the  Ardennes  long  enough  to  cover  withdrawal  of 
other  elements  of  their  division.  Admittedly,  these  battalions  were  components 
of  a particularly  *good*  division,  which,  moreover,  had  not  been  in  active  offen- 
sive for  2 ‘/ » months. 

From  the  data  used  in  this  study  it  aeems  impossible  to  set  s more  defi- 
nite measure  for  the  effectiveness  of  atomic  attack  on  s TJ8  infantry  battalion 
than  to  suggest  s range  of  4 to  23  percent  as  s lower  limit,  applicable  only  if 
very  rapid  exploitation  can  complete  the  demoralization  of  the  unit;  ano  some- 
thing above  50  percent  as  the  mean  casualty  level  ii>  a range  of  perhaps  40  to 
70  percent  necessary  to  destroy  the  unit's  effectiveness  outright.  It  should, 
of  course,  be  noted  that  tuese  percentages  apply  to  units  not  long  enough  in 
combat  to  be  already  affected  by  attrition.  Presumably  Ne  effective  loss  per- 
centages would  be  appreciably  lower  for  a battalion  alre.- <ty battie  weary,  even 
If  its  numerical  strength  had  been  restored  by  replacements. 
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OTHER  FACTORS  INFLUENCING  COMBAT  EFFECTIVENESS 


One  fact  stands  out.  No  matter  what  analysis  may  be  made  of  ihe  casualty 
data,  individual  differences  in  the  ability  of  units  to  carry  out  their  missions 
cannot  be  entirely  explained  on  the  basis  of  casualties  and  replacements  alone. 
Why,  for  example,  should  one  battalion  have  to  be  withdrawn  from  active  defense 
when  it  had  suffered  a cumulative  net  loss  of  2.5  percent  (cumulative  casualty 
total,  30.5  percent)  when  another  had  to  be  withdrawn  only  after  it  had  suffered 
84.2  percent  cumulati”e  losses  with  no  replacements? 

Clearly  the  explanation  of  such  divergent  battalion  experiences  lies  in 
some  other  factor  or  factors  not  reflected  in  these  casualty  data.  Some  of  the 
contributing  factors  that  became  evident  in  the  course  of  the  study  are  listed 
below. 

No  attempt  will  be  made  *o  establish  the  relative  contribution  of  these 
factors  to  specific  breakpoints.  The  records  are  in  most  cases  too  scanty  to 
supply  more  than  illustrative  examples,  and  to  allow  the  formation  of  general 
impressions  about  the  significance  of  some  of  the  factors  in  entire  engagements. 

1.  Condition  of  Troops  at  the  Beginning  of  the  Engagement  (Training.  Ex- 
perience. Strength).  Within  this  heading  are  included  such  elements  as  the 
following: 

(a)  Months  of  combat  experience. 

The  seven  divisions  whose  battalions  participated  in  Urn  engage- 
ments studied  had  had  combat  experience  as  follows: 


Combat  Experience  No.  of  Divisions 

None 
1 month 
7 weeks 
3 months 
7 months 
22  months 


1 

2 

1 

1 

1 


(b)  Length  of  rest  period  or  service  in  an  Inactive  sector  just  prior 
to  the  engagement. 
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The  divisions  studied  had  had  the  following  respites: 


Interval 

No.  of  Divisions 

5 to  7 day3  rest 

2 

2 weeks  in  inactive  sector 

1 

1 month  in  inactive  sector 

1 

1 Va  months  in  static  defense 
About  5 weeks  travelling  across 
France  against  little  enemy 

1 

opposition 

1 

Many  months  of  training 

1 

(c)  Nature  of  the  unit’s  latest  combat  experience. 

One  division  had  had  no  previous  combat  experience;  four  had 
experienced  very  heavy  fighting  and  high  louses  and  two  of  these 
had  made  a poor  showing  in  wliat  was  their  first  combat  experience. 
Two  had  experienced  very  heavy  fighting  but  had  had  a long  period 
of  relative  inaction  thereafter. 

(d)  Actual  unit  strength  in  relation  to  authorized  strength  at  begin- 
ning  of  engagement. 

Of  the  3i  battalions  experiencing  breakpoints,  one  was  75  percent 
of  authorized  strength,  the  others  90  percent  or  higher. 

(e)  Number  of  nr/  replacements  in  the  unit  at  the  Btart  of  the 
engagement. 

One  division  consisted  entirely  of  green  troopB;  four  are  known 
to  have  contained  a large  number  of  new  replacements  which  had  had 
to  be  absorbed  in  a week’s  time.  The  other  two  had  had  ample  time 
and  opportunity  to  absorb  replacements. 

(f)  Previous  combat  < tperiencv;  in  the  kind  of  terrain  and  climate  in 
which  the  unit  was  being  committed.  (A  unit  experienced  in  desert 
warfare  in  North  Africa  might,  for  instance,  have  difficulty  in 
adjusting  to  its  first  experience  with  Italian  mountains.) 

Aside  from  the  one  inexperienced  division,  all  the  others  had 
fought  in  western  Europe,  although  one  was  facing  its  first  experience 
with  hedgerows. 

(g)  Previous  unit  training  for  some  special  type  of  service  for  ex- 
ample, airborne  operations,  and  the  pertinence  of  this  training  to 
the  engagement  at  hand. 

Two  battalions  had  been  trained  as  pert  of  an  airborne  division 
.xit  fought  as  regular  infantry  in  the  engagement  studied. 

(h)  Previous  unit  training  for  any  special  type  of  situation  involved 
in  the  impending  engagement. 

Two  of  the  engagements  included  river  crossings  for  which  the 
participating  units  had  had  no  training  or  practice. 

2.  Unusual  Environmental  Stresses.  A unit  which  might  still  be  able  to 
carry  out  its  mission  in  fair  weather  and  level  terrain  . '"tit  be  unable  to  con- 
t'nue  unr’ir  the  added  stresses  of  cold,  rain,  and  mountainous  country.  Three 
of  the  seven  engagements  studied  were  fought  in  snow  and  .■ ‘reeling  rain;  one 
in  a region  of  swamps  and  hedgerows. 
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3.  The  Iterative  oi  the  Assigned  Mission.  The  degree  of  urgency  of 
the  mission  a igned  a unit  may  be  assumed  to  influence  its  determination  to 
carry  out  the  order.  !f  the  order  is  to  take  an  objective  regardless  of  cost  or 
to  hold  to  the  last  man,  this  factor  certainly  must  influence  the  Implementing 
decisions  of  battalion  and  company  officers  '.'ho  have  to  answer  for  any  failure. 
To  what  extent  euch  imperatives  affect  the  individual  soldier  is  unknown.  It 
seems  possible  that  the  nature  of  the  order  and  the  manner  in  which  officers 
transmit  it  downward  may  have  sufficient  influence  to  account  for  the  willing- 
ness of  some  units  to  continue  their  mission  at  least  for  a time  despite  loss 
percentages  at  which  other  units  break.  It.  may  be  suspected  that,  as  long  aB 
the  unit  is  a well -integrated  group,  the  consciousness  that  much  depends  on 
them  may  buttress  their  stamina  and  determination;  but,  as  pjon  as  disorgan- 
ization sets  in,  self-preservation  becomes  the  overpowering  motive  for  each 
Individual. 

4.  Morale.  This  nebulous  and  overworked  term  is  used  here  to  cover: 

(a)  The  emotional  set  of  troops  toward  what  they  be  lieve  to  be  the 
political  purposes  of  the  war;  that  is,  the  “political  climate* 
of  the  unit.  This  factor  had  a demonstrable  Influence  in  the 
closing  days  of  World  War  II  when  some  German  units,  recog- 
nizing that  the  war  was  hopelessly  lost,  retreated  or  sui  rendered 
without  a struggle,  and  others,  seeing  no  acceptable  future  under 
the  Allied  “unconditional  surrender*  policy,  chose  to  postpone 
the  surrender  ae  long  as  possible  by  resisting  to  the  end. 

(b)  Esprit  de  corps,  the  degree  of  pride  and  confidence  which  a unit 
feels  in  its  reputation  as  an  able  or  elite  group  or  in  its  ability 
to  establish  such  a reputation.  The  German  SS  or  Soviet  Guard 
divisiona  or,  in  this  study,  the  17th  Airborne  and  2d  Divisions 
are  examples  of  units  in  which  esprit  de  cores  was  strong. 

5.  Leadership.  This  is  a maj  >r  factor.  So  far  as  influence  on  the  break- 
points of  a battalion  is  concerned,  the  ieadershiD  of  its  own  officers,  Including 
those  of  company  level,  Is  probably  more  significant  than  the  leadership  evi- 
denced at  regimental  or  division  level,  because  at  the  time  of  an  Impending 
breakpoint  a battalion  may  often  be  temporarily  out  of  touch  with  higher  head- 
quarters. The  records  studied  include  Instances  in  which  prompt  and  vigorous 
action  by  officers— usually  at  company  level  or  be  lev— prevented  unauthorized 
withdrawal  and  stimulated  troops  to  attack.  In  other  situations,  battalion  offi- 
cers rallied  and  reorganized  demoralized  units  as  they  fled  to  the  rear.  Con- 
trariwise in  another  engagement  a few  officers  became  psychoneurotic  cases 
and  either  disappeared  from  the  CP  or  were  unable  to  perform  their  duties. 

The  appearance  of  the  “emergent  leader,*  who  of  his  own  volition  assumes 
authority  in  an  emergency,  may  be  an  important  element. 

6.  Tactical  Plan.  A unit  may  be  unable  to  carry  out  Its  mission  If  the 
tactical  plan,  or  the  Implementation  of  the  plan,  1b  poorly  conceived.  Defects 
In  tactics  may,  of  course,  occur  at  any  level  with  the  possibility  of  finally 
disastrous  effects  on  an  Infantry  battalion.  The  28th  Division  engagement,  for 
example,  “ordered  by  higher  authority,*  was  for  several  the  only  offensive 
action  t axin',  place  on  the  entire  western  front.  The  result  » i,»at  large  Ger- 
man reserves,  not  oeing  needed  elsewhere,  were  brought  in  1* jm  three  direc- 
tions. The  30th  Division  met  the  desperate  situation  of  the  German  counter- 
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attack  toward  Avranchcs  by  the  possibly  unwise  expedient  ->i  separating  com- 
panies from  their  organic  oattalions  and  either  using  them  independently  or 
attaching  ti.jni  to  other  battaiionu.  In  the  4th  Division  engagement  studied, 
the  Commanding  Officer  of  the  22d  Regiment  was  removed  because  he  ha*  re- 
peatedly ordered  withdrawals  which  Division  Headquarters  felt  were  unjustified. 

7.  Reconnaissance.  From  the  engagements  studied,  it  was  obvious  that 
lack  of  reconnaissance  prior  to  the  engagement  may  seriously  affect  the  out- 
come of  battle  because  both  terrain  and  enemy  strength  and  positions  are  in- 
adequately known.  The  30th  Division  at  Mortain,  for  example,  was  hit  by  the 
Gorman  counterattack  toward  Avranches  on  7 August  1944  before  it  had  had 
time  to  perform  any  reconnaissance  from  the  positions  of  the  1st  Division  into 
which  it  had  moved  the  day  before.  One  of  the  major  reasons  for  the  disastrous 
outcome  of  the  28th  Division  engagement  was  the  failure  to  discover  in  advance 
that  the  road  selected  from  the  map  sb  the  MSR  was  in  fact  a narrow  winding 
steep  trail,  barely  passable  in  good  weather. 

8.  Enemy  Opposition.  The  opposing  enemy  forces  may  prove  to  be  too 
strong  to  be  handled  by  the  units  committed  or  in  reserve.  G-2  intelligence 
prior  to  the  engagement  may  have  been  inadequate  or  misinformed,  or  the 
enemy  may  have  brought  in  unexpected  reinforcements  during  the  engagement. 
Enemy  tactics  or  weapons  with  which  a unit  is  unfamiliar  may  weaken  its  re- 
sistance. For  example,  the  4th  Division  in  the  engagement  studied  met  German 
heavy  tanks  for  the  first  time.  Or,  conversely,  enemy  opposition  may  suddenly 
crumble  and  a depleted  unit  find  itself  able  to  advance  with  little  difficulty. 

9.  Flye  Support  and  Reinforcement.  Operations  plans  integrate  troop 
movements  with  fire  support  from  infantry  weapons,  artillery,  armor,  and  air. 

A unit  may  be  unable  to  reach  its  objective  if  one  or  more  of  the  supporting 
elements  is  unable  to  function  for  any  reason  such  as  enemy  action,  bad  weather, 
or  tneptness,  or  If  the  supporting  fire  is  Inaccurate,  inadequate,  or  slow. 

It  seems  certain  that  fire  support  is  one  of  the  major  factors  which  in 
fluences  the  ability  of  an  Infant  y battalion  to  carry  out  ita  mission.  Unfortunately 
It  is  almost  imposslb's  to  discover  from  records  what  types  of  fire  and  how 
much  were  provided  at  a given  time  in  direct  support  of  a specific  Infantry  bat- 
talion; and  it  Is  impossible  to  evaluate  the  effectiveness  of  this  and  other  in- 
direct support  in  weakening  the  opposition  which  the  hettalion  faces. 

Again,  a breakpoint  may  be  averted  by  the  timely  arrival  of  a reinforcing 
Infantry  unit.  An  officer  of  the  2d  Battalion,  22A  Infantry,  4th  Division,  for  ex- 
ample, stated  that  on  a day  when  G Company  had  lost  ail  its  officers,  G Company 
had  been  "pretty  well  shot  up,"  and  F Company  was  bearing  the  brunt  of  tbe 
enemy’s  counterattack,  the  3d  Battalion  opportunely  came  up.  "This,*  he  said, 
“was  the  only  thing  that  saved  us.”  In  a few  hours  both  battalions  were  on  the 
offensive. 

Direct  reinforcement  is,  of  course,  only  one  aspect.  None  of  these  bat- 
talions fought  alone  and  their  effectiveness  was  to  some  undeterminable  degree 
influenced  by  the  success  or  failure  or  simply  by  the  movements  of  companion 
units. 

10.  Logistical  Support.  A unit  may  be  obliged  to  abandon  its  nnusion  be- 
cause it  runs  out  of  ammunition  ui  POL;  or  a unlt'n  • actions  .nay  cause 
loglst*  al  failures;  or  service  units  may  be  unable  to  hr.  ual.  such  services  as 
maintenance  or  transportation. 
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In  the  engagements  studied  there  is  no  evidence  of  serious  supply  shortages 
of  degree  . duration  sufficient  to  have  had  a major  influence  on  breakpoints, 
although  it  is  clear  that  strenuous  or  even  desperate  efforts  were  sometimes 
required  to  keep  the  supply  lines  open  and  to  deliver  what  was  needed.  One 
battalion,  failing  all  other  means,  sent  an  ambulance  to  the  rear  to  bring  up 
ammunition.  After  forward  units  of  the  9th  Division  had  crossed  the  Meuse, 
supplies  were  man-packed  for  most  of  one  day  ove**  th«  one  intact  catwalk 
bridging  the  river. 

11.  Communications.  Signal  Corps  maintains  that  a unit  in  combat  is 
never  wholly  without  communications.  It  may  be  true  that  complete  loss  of  all 
communications  is  rare,  but  some  degree  of  failure  frequently  occurs,  through 
loss  of  one  or  more  means  of  communication  resulting  in  toss  of  lateral  con- 
tact (with  adjacent  units)  or  vertical  contact  (with  units  to  the  front  or  rear). 
More  or  less  drastic  failure  in  communications  marked  all  the  breakpoints 
studied,  usually  preceding  and  often  contributlvetwt  apparently  never  the 
decisive  factor.  Wires  were  repeatedly  shot  out;  radios  were  destroyed,  broke 
down,  their  batteries  wore  out,  or  terrain  and  weather  hampered  their  opera- 
tion; messengers  became  casualties  or  wandered  about  for  hours  trying  to  find 
headquarters. 

Lof » of  contact  with  higher  headquarters  not  only  prevents  the  transmis- 
sion of  orders  but  also  cuts  out  the  possibility  oi  close  and  prompt  support,  and 
prevents  the  summoning  of  reinforcements.  Supplies  could  be  obtained  only  if 
the  isolated  units  were  themselves  able  to  send  transport,  get  a messenger 
througli  with  a request,  or  if  rear  echelons  took  the  initiative  in  sending  them 
forward.  Because  artillery  networks  appear  to  have  been  the  most  dependable 
communications  channel,  artillery  support  was  often  available  when  no  other 
help  could  be  secured,  but  even  these  sometimes  failed.  To  reestablish  con- 
tact devious  hookups  were  somet'  nes  com  rived.  For  example,  a company  of 
the  2d  Battalion,  112th  Regiment,  28th  Division,  had  to  relay  through  two  other 
companies  to  reach  battalion  headquarters.  At  the  same  time  Battalion  Head- 
quarters were  maintaining  contact  with  regiment  thanks  only  to  a radio  oper- 
ator in  the  I4R  platoon  of  another  battalion  who  happened  to  discover  their 
plight  and  moved  in  with  his  Instrument  until  regular  channels  were  re- 
established. 

The  commanding  officer  of  the  3d  Battalion  (17  A/B  Division,  bla  Regiment) 
in  the  Ardennes  Salient  had,  by  midafternoon  of  7 January  1945,  lost  all  wire  anil 
radio  contact  laterally  and  to  the  rear.  He  kept  in  touch  with  the  companies 
under  his  command  by  runners  and  by  yelling  and  waving  his  arms.  Supporting 
artillery  in  >he  meantime  fired  according  to  their  own  estimates  of  the  troops’ 
positions  and  needs.  The  battalion  was  able  to  continue  its  attack  and  to  secure 
its  objective  by  nightfall  On  the  following  day,  lateral  ar.d  rear  contact  from 
Battalion  Headquarters  was  sporadic  until  noon  and  then  was  lost  completely 
for  about  13  hours  until  a radio  could  be  put  back  into  ooeration.  i he  order  to 
withdraw  then  reached  the  battalion,  about  9 hours  after  th=>  decision  had  been 
reached  at  Division  Headquarters.  This  is  the  longest  p . ic  of  complete  loss 
of  contact  • . »th  other  units  reported  in  the  engagements  otudL  od.  In  the  case  of 
a unit  so  isolated,  the  factor  of  leadership  within  the  unit  obviously  assumes 
great  importance. 
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Because  communications  in  atomic  warfare  may  be  suddenly  and  drastic- 
ally sevet  ed,  evaluation  of  the  magnitude  of  this  factor  of  loss  of  communications 
in  destr  , ing  the  combat  effectiveness  of  a unit  Is  particularly  needed. 

In  the  situations  studied  it  appeared  that —of  the  variables  othe-  than  cas- 
ualties—leadership,  firepower  and  reiiJorcemer.t,  and  communications  were  the 
most  frequent  and  powerful  influences  affecting  the  ability  of  an  infantry  battal- 
ion to  carry  out  its  mission. 


CONCLUSIONS 

The  statement  that  a unit  can  be  considered  no  longer  combat  effective 
when  it  has  suffered  a specific  casualty  percentage  is  a gross  oversimplifica- 
tion not  supported  by  combat  data. 

Casualties  can  be  taken  as  a significant  m ec.su ro  of  lose  of  combat  effec- 
tiveness only  if  the  proper  defining  and  limiting  factors  are  specified. 

1.  The  type  and  sise  of  unit  must  be  stated. 

2.  Because  of  the  wide  variations  in  data,  average  loss  percentages  alone 
have  limited  meaning. 

3.  Ranges  of  loss  percentages  must  be  used  to  give  an  accurate  descrip- 
tion of  what  happens  in  actual  combat. 

4.  Loss  of  combat  effectiveness  is  defined  as  the  inability  of  a unit  to 
fulfill  its  mission,  but  the  nature  of  the  mission  must  be  specified.  Widely 
differing  ranges  of  loss  percentages  are  associated  with  a breakpoint  from 
attack  to  defense  and  a breakpoint  from  defense  to  withdrawal. 

5.  The  time  basis  on  which  loaa  percentages  are  figured  muat  be  specified 
-cumulative,  on  day  of  braakpoint,  or  whatever. 

J*ma  percentages  analysed  in  relation  to  duration  of  time  from  start  of 
engagement  to  breakpoint  proved  to  be  the  most  meaningful  approach  to  in- 
terpretation of  casualty  data.  riw  »1  of  replacements  and  the  increasing 
magnitude  of  attrition  factors  are  functions  of  the  duration  of  the  engagement 
and  should  rot  be  ignored  Li  connection  with  conventional  warfare. 

The  following  conclusions  are  drawn  from  the  experience  of  US  infantry 
battalions  in  the  KTO  in  World  War  n.  It  is  not  known  whether  ranges  of  loss 
psrcsntagss  of  similar  magnltuds  appear  in  other  theaters  or  other  wars. 

In  the  first  few  days  of  an  engagement  two  categories  of  breakpoint  may 
occur:  (D  attack*. rapid  reorganisation* attack;  (U)  attack* defence.  Cate- 
gory I is  associated  with  cumulative  losses  in  enlisted  men  tn  the  range*  of 
I3to  34  percent;  D with  a range  of  4 to  23  percent;  with  slightly  lower  ranges 
for  officer  casualties.  Virtually  no  replacement.*  are  received  in  this  period. 

1 is  distinguished  from  n by  high  losses  on  the  day  of  breakpoint. 

In  the  second  week,  average  cumulative  net  losses  for  category  Q break- 
points are  almost  identical  with  average  cumulative  tosses  for  category  11  in 
the  first  week;  that  is,  battalions  broke  from  attack  to  defense  at  Lite  same 
average  level  of  strength  In  both  time  periods.  Average  cumulative  casualties 

*Bm*4  •»  oaa  alaadard  deviation  from  the  mean  of  the  sample. 
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In  the  second  week  are  similar  for  both  categories  I and  II  (28-30  percent  for 
enlisted  men,  percent  for  officers),  but  I is  distinguished  from  II  by  a some- 
what larger  a jrage  replacement  o'  enlisted  men  and  a more  than  complete 
replacement  of  officers. 

The  appearance  in  the  second  week  oi  a third  category  of  breakpoint — 
defense-*- withdrawal  by  order— suggests  that  this  type  of  breakpoint  is  a func  - 
tion of  duration  of  the  engagement.  The  ranges  of  cumulative  losses  associated 
with  this  category  of  breakpoint  in  the  second  week  are:  enlisted  men,  42  to  71 
percent,  officers,  29  to  63  percent;  few  replacements  hau  been  received. 

In  the  third  week  of  engagement  the  effects  of  attrition  factors  are  clear. 
Rapid  reorganization  for  renewed  attack  is  no  longer  possible;  no  examples  of 
category  I breakpoints  appear.  Battalions  had  to  be  withdrawn  from  active 
defense  (category  IU,  breakpoint)  despite  the  fact  that  replacements  had  reduced 
their  cumulative  net  losses  in  enlisted  men  to  a range  of  8 to  17  percent,  offi- 
cers 5 to  11  percent. 

Proportionately  higher  losses  in  officers  than  in  enlisted  men  are  not 
characteristic  of  breakpoints.  In  all  of  the  logical  presentations  of  the  data 
In  relation  to  breakpoints  used,  losses  in  officers  are  almost  always  somewhat 
lower  proportionately  than  losses  in  enlisted  men. 

Extrapolation  frem  the  moat  pertinent  casualty  data  in  conventional  war- 
fare suggests  that  losses  of  4 to  23  percent  for  enlisted  men  and  7 to  18  per- 
cent for  officers  may  be  taken  as  a measure  of  effectiveness  of  atomic  attack 
on  an  infantry  battalion  which  is  fresh  and  at  full  strength,  assuming  that  the 
resultant  temporary  demoralization  will  be  swiftly  exploited  by  conventional 
means.  Complete  demoralization  of  a fresh  infantry  battrlion  at  full  strength, 
by  atomic  attack  alone,  may  be  achieved  by  the  infliction  of  losses  In  the  range 
of  40  to  70  percent. 

The  very  wide  individual  differences  in  the  ability  of  infantry  battalions 
to  carry  out  a given  mission  cannot  be  accounted  for  in  tortus  of  casualties 
alone,  no  matter  how  the  data  are  ..resenie*’. 

Of  the  variables  other  than  casualties  which  may  affect  the  ability  of  an 
infantry  battalion  to  carry  out  its  mission,  it  is  believed  that  failures  and 
breakdowns  in  leadership,  fire  support  and  reinforcement,  and  communications 
are  the  most  frequent  and  powerful  Influences. 
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Append**  A 

EXAMPLE  OF  DISTRIBUTION  OF  CASUALTIES 
IN  AN  INFANTRY  DIVISION 
(28th  Division,  Schmidt  Campaign,  1-14  November  1914) 


On  14  November  the  28th  Division  was  reported  destroyed  s.s  a fighting 
machine. 


TAB!!'!  A 1 


OISTRIBITION  OF  CASUALTIKS  IN  AN  INFANTRY  DIVISION 


1.  Kffective  Strength  at  Star*  of  Kagngenteot , 012100  November 


Units 

KM 

0 

Total 

Division 

13,107 

H2S 

13,932 

Attachments 

2,l?3 

111 

2,334 

Total 

13,230 

936 

16,266 

2.  Casualties  (Battle  and  Non-Hattie),  2 to  13  November  ip-luaive 

% ol  Div  sad  Altcluali 


Organic  Unite 

KM 

O 

Total 

% of  Total  (aHHUnlttnn 
in  Div  and  Attchmtn 

Stronfttb  nn  of  012400 
November 

Inf  llegt  (3) 

4321 

203 

4326 

93.19 

27.82 

Div  Arty  (4  lie) 

67 

7 

74 

1.52 

.45 

Kngr  C Da 

43 

1 

44 

.91 

.27 

Mod  lla 

6 

1 

1 \ 

Sig  Co 

l 

1 

| 

OrdCo 

1 

1 ( 

He#  Troop 

10 

i°  ) 

1 .49 

.15 

QM  Co 

2 

2 l 

, 

MT  rut 

2 

2 

Rond 

1 

1 1 

r 

Subtotal 

4454 

214 

4(63 

AltncLnitot* 

Tniik-Rentroyrr  Hi 

76 

\ 

80 

1.65 

.49 

AA  Bn 

f. 

2 

7 

.14 

.04 

Tuk  Bn 

9(1 

4 

102 

2.10 

.(13 

S-  .total 

179 

10 

IB9 

'lotal 

4633 

224 

41157 

100.00 

29.85 
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TAIILK  Ai  (ronlinupcl) 

•J.  Ucp  I momenta  nnd  Krturneen  by  Day  of  IJaUle 


tllltp 

OrgHi,  c l! nits*1  i 

Attachments^ 

km  | n 

KM  j 0 

Nov  2 

i 

10 

t 

5 

11 

1 

6 

M3  a 

13 

•y 

313  1 

17  % 

H 

7.19  ,1h 

9 

115  1 

10 

472  9 

10  2 

11 

490  11 

S 

1? 

747  29 

2 

1.1 

124  18 

7 

Total 

3728  115 

36  4 

percent  of  Division  casualties  replaced, 
•'ll, 75  percent  of  Attachment  casualties  replaced. 
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Appendix  B 

ENGAGEMENTS  STUDIED 


1.  Ito  15_July_ig44 - Attack  north  of  Carentan  toward  Periers,  Normandy 

4th  Division:  22d  Regt,  Bn  1,  2,  3 

rowa  and  swamps*  8Xperlenced  a perlo<*  °f  hard  fighting  in  a rogion  of  hedge- 

2.  LlfiJLAyg«flLi94i -Mortain,  France 

30th  Division:  117th  Regt,  Bn  1,  2,  3 
119th  Regt,  Bn  1,  2,  3 
120th  Regt,  Bn  1,  2,  3 

DiV‘ff?'ivT!*lcllhad  ju,t  m0Vbd  Position  around  the  town  of 
“L?  i®  Germ“  counterattack  toward  Avranches.  One  battal- 
ion,  2 ty  117th,  although  surrounded,  held  its  hill  positions  throughout  the  period. 

3.  itoJLSffptemberi?44 -Meuse  River  Crossing 

8th  Division:  39th  Regt,  Bn  1,  2,  3 
47th  Regt,  Bn  1,  2,  3 
80th  Regt,  Bn  1,  2,  3 

The  Division  crossed  the  Meuse  River  near  Dinant  and  cleaned  out  the 
east  bank  against  heavy  German  opposition. 

4‘  1 to  27  ftpptagibyr  1944-Mo selie  River  Battle  in  Vicinity  of  Toul,  France 

80th  Division:  317th  Regt,  Bn  1,  2,  3 
318th  Regt,  Bn  1,  2,  3 
319th  Regt,  Bn  1,  2,  3 

The  engagement  includes  an  unsuccessful  and  a successful  attempt  to 
cross  the  Moselle  River  and  the  subsequent  reduction  of  the  German  forces 
on  the  east  banks. 

5.  1 to  H Npyernber  1944  - Schmidt  Campaign 

28th  Division:  109th  Regt,  Bn  1,  2,  3 
110th  Regt,  Bn  1,  2,  3 
112th  Regt,  Bn  1,  2,  3 

4 1j1®  00t’  Glvinion  attacked  alone  in  an  unsuccessful  don  u>  take  the 

town  of  Schmidt  in  the  Huertgen  Foresl,  Germany. 
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6 . 13  to  2 1 December  r A rd-mnes 

2d  Division:  ttth  Regt,  Bn  1,  2,  3 

During  the  first  four  days  the  Division  v a attacking  successful ly  to- 
ward the  Rliine.  It  was  then  hit  by  the  German  Ardennen  offensive.  The  IB 
hours  during  which  the  Division  held  its  position  while  other  units  withdrew 
are  considered  decisive  in  preventing  a widening  of  the  German  breakthrough. 

7.  3 to  10  January  1945  - Battle  of  Dead  Man's  Ridge,  Ardennes  Salient 

17th  Airborne  Division:  513  Parachute  Regt,  Bn  1,  2 * 

The  regiment,  with  other  units,  attacked  to  reduce  the  Ardennes  salient 
formed  during  the  German  breakthrough  in  December.  It  was  hit  by  a power* 
ful  German  counterattack. 


*MomUfj  HoporW  (or  !)n  3 iacompltl*. 
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Appendix  C 


Caauaitiea  at  Breakpoint!  by  Individual  Battalion 


Uait 

(Div/R»gt/  Ba) 

D«t-  wl  | 
Lt  *1  | 

1 

i 

Day  of  engagement 

I oa  which 

1 b~**'  point  occurred 

1 

Cumulative 
caanaltlca  {%) 
from  atart  of 
engagement 
to  breakpoint 

Cumulative 
caaaalllea  (%) 
lor  2 deye  pro* 
ceding  plan 
day  of 
bra  ak  point 

Caauaitiea  (%) 
on  day  of 
breakpoint 

; 

L 

KM  | n 

[ KM 

' 0 

L^lJ 

0 

Cattic  -1  I (Attack  ■>  Henrganliatinn  *►  Attack) 


4/22/ 2d 

lu  July  1944 

4 

32.90 

27.80 

31.37 

27.08 

14.51 

14.71 

30/117/lnt 

7 Aag  1944 

2 

32.81 

31.04 

3261 

31.04 

3213 

27.59 

ao/U7/ad 

7 Aug  1944 

2 

21.13 

9.90 

21.13 

9.90 

20.60 

6.67 

30/ 119/ let 

8 Aag  1944 

3 

9.73 

3.03 

9.73 

3.03 

6.62 

0.00 

9/47/lnt 

A Sep  1944 

3 

11.59 

8.S7 

11.59 

8.57 

11.17 

8.57 

80/818/Sd 

13  Sep  1944 

10 

28.00 

eSJ.UO 

12.85 

1250 

11.22 

1250 

80/317/let 

14  Sap  1944 

11 

14.50 

16.30 

8.61 

6.36 

2. 32 

0.00 

80/317/Sd 

14  Sep  1944 

11 

43.90 

37.00 

lS.od 

15.36 

8.88 

5.88 

17AB/S13/la» 

4 Jaa  1948 

2 

31.06 

31.11 

31.06 

31.11 

30.48 

31.11 

Category  II  (Attack  -b>  Defenee) 

4/22/ let 

12  July  1944 

8 

27.60 

57.60 

18.10 

41.33 

3.29 

8.33 

4/22/2d 

12  July  1944 

8 

49.50 

51.00 

31.28 

37.08 

7.78 

13.79 

4/22/Sd 

14  July  1944 

8 

31.80 

25.00 

13.01 

3.23 

1.10 

0.00 

80/120/lal 

7 Aug  1944 

2 

13.74 

11,76 

13.74 

11.76 

10.96 

11.76 

80/317/lat 

« Sap  1944 

3 

2.95 

6.45 

2.95 

6.45 

1.61 

0.00 

ao/ai7/2d 

6 Sap  1944 

a 

5.28 

9.90 

5 .20 

9.90 

3.64 

6.67 

ao/ai7/3d 

6 Sep  1944 

a 

22.87 

18.5? 

22.87 

i8.38 

21.70 

12.5C 

eo/ai9/ad 

« Sep  1944 

3 

4,88 

15.74 

4.83 

15.74 

1.S1 

0,00 

ao/aia/2d 

13  Sep  1944 

10 

27.20 

18.50 

4.52 

2.38 

3.10 

238 

•0/319/ad 

20  Sep  1944 

17 

24.00 

34.00 

14.06 

9.28 

10.46 

6.28 

»/ai7/ad 

23  Sep  1944 

20 

73.00 

59.10 

6.41 

6.26 

3.97 

3.13 

fo/sia/od 

24  Sep  1944 

21 

55.50 

28.50 

15.62 

9.76 

10.00 

9.76 

S0/318/3d 

3S  Sep  1944 

22 

64.80 

91.50 

16.39 

1213 

5.59 

6.25 

28/110/3d 

3 Nov  1944 

3 

19.44 

12.85 

19.44 

12.65 

7.87 

6.45 

aa/109/lnt 

4. Mot  1944 

4 

29.80 

22.00 

96.20 

19.73 

7,02 

2.70 

28/112/lat 

4 Nov  1944 

4 

9.60 

6.00 

9,12 

5.58 

3.00 

0.00 

28/109/Sd 

6 Nov  1944 

8 

35.50 

25.50 

14.66 

11.77 

6.f5 

6.06 

28/1 10/ let 

« Nov  1944 

8 

18.00 

17.50 

16.2 

M0 

3.50 

3.10 

ae/uo/ad 

< Nov  1944 

8 

19.90 

7.50 

6.41 

4.8? 

2.21 

4.87 

28/110/lel 

10  Nov  1944 

10 

3200 

20.50 

9.70 

'l.'Ml 

K.80 

0.00 

17AB/81S/3d 

4 Jaa  1945 

2 

13.22 

8.51 

13.22 

8.51 

12.17 

8.51 
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C.usuo'tips  at  Breakpoints  by  Individual  Battalion  (continued) 


Unit 

(Div/Regt/Iln) 

Date  of 
breakpoint 

Day  of  engagement 
on  which 

breakpoint  occurred 

Cumulative 
casual tien  (%) 
from  start  of 
•ng^gsroenl 
to  breakpoint 

Cumulative 
oaaualtiea  (%) 
hi  2 days  [ire- 
coding  plua 
day  o( 
breakpoint 

t .annuities  (%) 
on  day  of 
breakpoint 

.j 

tsama 

KM  | 0 

KM 

Ll_ 

Category  HI  (Deleuae  ■>  KilkJr.twn  by  order) 


80/318/3d 

17 

Sep 

1944 

14 

37.80 

65.00 

9.27 

74.55 

0.15 

3.23 

80/317/let 

18 

Sap 

1944 

15 

50.50 

37.00 

31.49 

17.41 

17.54 

7.41 

80/315/lnt 

20 

Sap 

1944 

17 

17.80 

24.01 

4.62 

3.23 

1.54 

0.00 

28/ 110/ 3d 

8 

Nov 

1944 

8 

30.50 

42.80 

3.96 

30.15 

0.27 

0.00 

28/112/let 

8 

Nov 

1944 

8 

56.50 

67.50 

43.59 

60.88 

36.01 

38.46 

28/ 1 12/2d 

8 

Nov 

1944 

8 

51.20 

39.20 

30.25 

21.88 

1.91 

0.00 

28/112/3d 

8 

Nov 

1944 

8 

67.50 

67.20 

51.93 

47.83 

43.14 

41.38 

28/1 10/lal 

13 

Nov 

1944 

13 

63.50 

54.70 

31.80 

34.10 

10.00 

4.70 

2/9/let 

18 

Dec 

1944 

6 

84.20 

62.4) 

40.66 

30.16 

34.66 

16.00 

2/9/3d 

18 

Dec 

1944 

6 

49.50 

44.80 

22.44 

21.31 

3.42 

0.00 

2/9/Jd 

19 

Dac 

1944 

7 

57.30 

12.00 

6.81 

0.00 

2.50 

0.00 

17AB/513/2d 

8 

Jaa 

1945 

6 

59.50 

79.00 

40.12 

23.71 

12.07 

8.57 

17AB/S13/lat 

9 

Jaa 

1945 

7 

54.30 

■18.20 

17.79 

13.70 

2.87 

0.00 
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Net*  Cenualtlei  at  Braakpotnta  by  Individual  Battalion 


Unit 

(Div/Regt/Bn) 

Data  of 
breakpoint 

Day  of  engagement 
on  which 

breakpoint  occarrnd 

Cumulative  net 
casualties  {%) 
from  start  of 
engagement 
to  breakpoint 

j 

Cumulative  aat 
caajaltiea  {%) 
to.-  2 day*  pre- 
ceding plua 
day  of 
breakpoint 

Nat 

caaaalUca  (%) 
on  day  of 
breakpoint 

LS 

O 

EM 

0 

EM 

0 

Category  I 'Attack  Raorganiiation  > Attack) 


4/22/ad 

10  July  1944 

4 

32.47 

19.00 

30.94 

18.97 

14.08 

5.88 

30/1  ‘.7/lat 

7 Aug  1944 

2 

26.57 

27.59 

26.57 

27.59 

26.21 

27.59 

30/U7/2d 

7 Aag  1944 

2 

13.80 

9.90 

13.80 

9.90 

20.22 

6.67 

30/119 'Jot 

8 Aug  1944 

3 

9.37 

3.03 

9.37 

3.03 

6.38 

0.00 

9/47/lal 

6 Sap  1944 

3 

9.6P 

-0.62 

9.60 

-0.62 

11.03 

8.57 

80/S18/3d 

13  Sep  1944 

10 

13.50 

-18.04 

8.63 

-23.79 

9.46 

12.50 

80/317/let 

14  Sap  1944 

11 

7.50 

2.30 

8.24 

6.36 

2.33 

0.00 

S0/317/3d 

14  Sap  1944 

11 

7.30 

4.30 

10.32 

-0.67 

8.21 

5.88 

17AB/513/lat 

4 Jaa  1945 

2 

3t.r4 

31.11 

31.06 

31.11 

30.48 

31.11 

Category  II  (Attnck  ■>  Detcnae) 

4/22/lat 

12  July  1944 

6 

19.10 

50.50 

10.50 

34.21 

3.16 

8.33 

4/22/2d 

12  July  1944 

0 

24.80 

3R.60 

6.39 

25.60 

7.78 

10.34 

4/22/Sd 

14  Jaly  1944 

8 

14.30 

19.80 

-4.37 

-0.10 

-0.54 

0.00 

J0/120/lat 

7 Aug  1944 

2 

12.95 

11.76 

12.95 

11.76 

10.50 

11.76 

80/317/lat 

6 Sap  1944 

3 

2.82 

6.4u 

2.82 

6.45 

1.48 

0.00 

80/317/2d 

6 Sap  1944 

'* 

4.52 

9.90 

4.52 

9.90 

3.03 

6.67 

«0/317/3d 

6 Sap  1944 

3 

21.83 

15.26 

21.53 

15.26 

21.18 

9.38 

80/3 19/ 3d 

6 Sap  1944 

3 

3.97 

15.74 

3.97 

15.74 

1.38 

0.00 

•o/aia/ad 

13  Sap  1944 

10 

8.00 

-40.25 

-4.48 

-44.59 

2.96 

2.38 

80/3 19/3d 

20  Sap  1944 

17 

10,50 

12.50 

13.69 

9.28 

10.11 

6.25 

80/317/3d 

53  Sap  1944 

20 

-14.20 

0.6 0 

-5.72 

3.03 

0.48 

3.13 

80/318/?J 

24  Sap  1944 

21 

14.70 

-33.06 

9.31 

9.76 

5.35 

9,76 

80/318/fd 

25  Sep  1944 

22 

13.00 

-4.77 

4.28 

9.01 

4.01 

S.” 

28/11 0/.V 

3 Nov  1944 

3 

1386 

3.10 

13.86 

3.10 

2.29 

0.00 

28/109/ Ut 

4 ilov  1944 

4 

21.80 

7.00 

18.40 

12.27 

4 "9 

0.00 

28/112/Xt  - 

4 Nov  1944 

4 

7.00 

2.80 

6.47 

2.75 

o.OO 

—3.13 

28/109/V 

6 r:->v  1944 

6 

29,20 

11.20 

10.50 

2.77 

4.73 

0.00 

28/1 10/lwt 

6 Vov  1944 

6 

4.70 

14.50 

11.81 

*5  48 

-0.14 

3.10 

28/ll')/2d 

6 No-  1944 

6 

12.50 

-3.30 

2.59 

2.37 

-0.74 

4.87 

28/110/ltt 

10  No.  I"44 

».o 

6.50 

14.20 

-2.£y 

...  23 

5.56 

0.00 

17AB/513/  ‘dd 

4 l.-n  ;0!5 

2 

12.73 

8.51 

12.73 

H.51 

10.68 

8.51 
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Net3  Casualties  at  Breakpoints  by  Individual  Battalion  (continued) 


Category  III  (Dtlenae  -►  Withdrawn  by  order) 


80/3 18/3d 

17 

S«p 

19*4 

14 

6.30 

-6.90 

-9.50 

2.57 

-6.07 

0.00 

80/3 17/ let 

18 

Sep 

19*4 

15 

38.00 

20,00 

25.80 

13.96 

14.91 

7.41 

80/3 19/ let 

20 

S«p 

19*4 

17 

6.20 

11.86 

0.63 

0.00 

0.19 

0.00 

28/ 1 10/3d 

8 

Nov 

1944 

8 

2.b0 

33.20 

-18.68 

30.15 

-0.40 

0.00 

28/112/2d 

8 

Nov 

1944 

8 

36.00 

30.00 

23.66 

21  88 

0.69 

0.00 

■as  it  ./3d 

8 

Nov 

1944 

8 

62.00 

67.20 

48.99 

47.83 

41.92 

41.38 

’>•  :i0/lat 

la 

Nov 

1944 

13 

0.00 

v rr\ 

—6.50 

-7.43 

0.67 

-33.33 

2/9/let 

2/9/3d 

18 

D«c 

1944 

6 

84.20 

58.80 

40.66 

30.16 

34.66 

16.00 

18 

Die 

1944 

6 

49.20 

44.80 

22.07 

21.13 

3.42 

0.00 

2/9/2d 

19 

Dee 

5944 

7 

55.60 

5.30 

6.81 

-6.66 

2.60 

-6.66 

17AH/513/2d 

8 

Jaa 

1945 

6 

56.30 

39.00 

38.07 

23.71 

12.07 

0.57 

17AB/513/le» 

9 

J«r 

' 545 

7 

52.80 

44.30 

16.31 

10.00 

2.87 

0.00 

28/ 1 10/3d 

8 

Nov 

1944 

a 

2.50 

33.20 

— 18.68 

30.15 

-0.40 

0.00 

28/ll2/1«» 

8 

Nov 

1944 

8 

48.70 

57.30 

39.00 

54.H2 

34.76 

38.46 

28/ 112/ 2d 

8 

Nov 

1944 

8 

36.00 

30.00 

23.66 

21.88 

0.69 

0.00 

“Caaualtlea  minua  replacements 


